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There  are  included  in  this  issue 
approximately  thirty  pages  of  arti¬ 
cles  of  primary  interest  to  the  water¬ 
works  engineer,  builder  and  operator. 
In  them  are  described  the  construction 
of  a  new  dam  in  Oregon,  a  covered 
reservoir  in  Wisconsin  and  an  intake 
in  Illinois,  and  the  development  of  a 
new  supply  in  Texas.  Shorter  articles, 
covering  ten  pages,  describe  new 
methods  and  practices  developed  by  a 
score  of  water-works  men  from  Iowa, 
Ohio,  Maryland,  Minnesota,  Michigan, 
Pennsylvania,  Nebraska,  Connecticut, 
Georgia,  Kansas  and  Massachusetts 
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Public  Utilities 

Throughout  the  Country 
Operate  Under  This 
Type  of  Roof 

•fTTATER  WORKS. 


in  particular,  must 
VV  operate  with  continuous  efficiency. 
Shut-downs  are  fatal. 

Engineers  and  Architects  the  country  over 
are  largely  agreed  that  in  such  plants,  where 
fire-safety,  strength,  permanence  and  free¬ 
dom  from  maintenance  are  of  primary  im¬ 
portance,  concrete  meets  all  requirements 
for  roof  construction.  And  they  have  found 
concrete  at  its  best  in  Federal  Cement  Tile 
Roofs. 


Precast  slabs,  scientifically  designed  and 
reinforced,  embody  light  weight  with  high 
strength,  permit  the  use  of  less  steel  in  the 
framework,  and  consequently  lower  costs. 
Erection  by  Federal  workmen  guarantees 
satisfaction  and  completion  when  scheduled. 

Not  only  for  public  utilities,  but  for  every 
type  of  public  or  industrial  building,  whe¬ 
ther  flat  or  pitched  roof,  there  is  a  guaran¬ 
teed,  no-maintenance  Federal  Roof. 

Full  engineering  data,  condensed  for  ready 
reference  will  be  sent  on  request. 


SMade,  Laid  and  Quarantetd  by 

FEDERAL  CEMENT  TILE  COMPANY 

608  South  Dearborn  Street 
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The  Valiant 

“T  T  THAT  I  ha’  seen  .since  ocean-steam  bepan  leaves 
VV  me  no  doot  for  the  machine :  but  what  about  the 
man?”  Thus  Kiplinp’s  McAndrew  full  thirty  years  apo. 
The  doubts  persist,  but  every  so  often  comes  a  Lind- 
herph  to  allay  them.  Dauntle.ss,  unafraid,  calculatinp, 
ideally  combininp  skill,  judpment  and  courape,  the  pen- 
tlemen  adventurers  blaze  new  paths  in  man’s  achieve¬ 
ment.  Back  in  the  shops  dreamers  and  workers  put 
topether  the  machine.  It  remains  for  the  valiant,  who 
“ta.ste  of  death  but  once,”  to  prove  the  invincibility  of 
the  human  spirit. 


^  ater-Works  Financing 

There  are  indications  that  the  .spirit  of  con.solida- 
tion  which  has  .so  marked  the  electric  power  field  is 
findinp  another  outlet  in  the  privately  owmed  municipal 
water-works.  In  the  past  year  there  have  been  a  num¬ 
ber  of  such  consolidations  or,  more  especially,  the  takinp 
over  of  minor  isolated  plants  by  an  existinp  holdinp 
company.  There  are  not  as  many  privately  owned  water¬ 
works  in  the  country  as  those  operated  and  owned  by  the 
cities  them.selves,  but  such  as  there  are  evidently  offer 
a  promisinp  financial  opportunity  when  conducted  under 
the  w’ell  known  economies  of  proup  control.  WTiere 
such  economies  are  valid  there  can  be  no  objection  to 
such  consolidation,  but  the  hi.story  of  the  other  public 
utilities  makes  it  nece.ssary  that  the  public  utility  com- 
mi.ssions  scrutinize  most  carefully  the  financial  .setup  of 
any  extension  of  control.  The  non-votinp  stock,  the 
reproduction-cost-new  contention,  the  hiphly  profitable 
inside  control  of  the  end  profits,  everythinp  that  poes  to 
offset  the  real  economies  of  unit  direction,  can  be  ap¬ 
plied  to  water-works  just  as  well  as  to  power  plants,  and 
the  consumer  needs  to  be  protected  as  well  against  one 
as  the  other. 


IVatpr  Enough 

A  PROPOSAL  to  add  a  sew’ape-works  section  to  the 
.  American  Water-Works  Association  will  be  con¬ 
sidered  at  the  Chicago  convention,  June  6  to  11.  In  the 
light  of  the  information  and  opinion  now  before  us, 
adoption  of  the  proposal  would  be  unwdse.  Sewage 
problems  are  already  being  actively  considered  by  sec¬ 
tions  of  the  American  Society  of  Civil  Engineers  and 
the  American  Public  Health  Associations,  and  are  given 
attention  by  the  American  Society  for  Municipal  Im¬ 
provements.  In  one  state — New  Jersey — a  sewage- 
works  association  has  been  in  existence  for  years,  and 
is  steadily  growing  in  quality  of  work  and  in  members. 
Its  membership  outside  the  state  is  increasing.  It  has 
just  voted  to  publish  a  report  of  its  proceedings  quar¬ 
terly  and  open  them  to  pertinent  papers  read  before 
other  societies.  In  other  states,  sewage-w’orks  con¬ 


ferences  are  being  held.  For  the  pre.sent  and  imme¬ 
diate  future,  the  agencies  named  .seem  capable  of 
handling  .sewage-works  topics.  An  increase  in  state 
societies  and  conferences  dealing  with  .sewage  problems 
should  be  welcomed,  with  co-operation  always  in  view. 

A  large  majority  of  the  memliers  of  the  American 
Water-Works  A.s.soc‘iation  have  little  or  nothing  to  do 
with  sewage  treatment.  For  them,  water  is  enough. 

Court  or  Citni mission? 

IN  REJECTING  the  application  of  the  Kansas  City 
Southern  Railway  Co.  for  permi.ssion  to  form  a  new’ 
railroad  .system  through  control  of  the  Mis.souri-Kansas- 
Texas  R.R.  and  the  St.  Louis  Southwe.stern  Ry.,  the 
Interstate  Commerce  Commission  avoided  giving  a  defi¬ 
nite  decision  on  important  points  by  the  method  so 
frequently  employed  by  the  Supreme  Court,  that  of  say¬ 
ing  that  it  is  not  called  upon  to  decide  such  and  such 
points  becau.se  the  application  is  being  rejected  on  other 
grounds.  Possibly  this  procedure  is  correct  enough  for 
the  Supreme  Court  in  deciding  delicate  points  of  law, 
but  it  is  WTong  for  a  commission  set  up  to  administer  a 
law.  As  was  pointed  out  in  the  dis.senting  opinions,  the 
Transportation  Act  was  pas.sed  to  facilitate  railroad 
consolidations  and  the  commi.ssion  was  given  w’ide  lati¬ 
tude  of  action  to  bring  them  about.  For  the  commis¬ 
sion  to  reject  applications  on  one  point  without  giving 
the  applicant  the  benefit  of  its  judgment  on  all  the  im¬ 
portant  points  in  its  proposal  is  not  only  unfair  to  the 
applicant  but  tends  to  defeat  the  object  of  the  Trans¬ 
portation  Act.  The  commission  is  not  a  court  but  an 
admini.strative  body.  When  considering  such  applica¬ 
tions  it  should  give  its  views  on  all  important  points, 
approving  or  disapproving  as  neces.sary  rather  than 
rejecting  the  whole  proposal  simply  becau.se  it  does  not 
approve  of  any  one  feature.  By  such  a  process,  the 
applicants  will  learn  immediately  wherein  their  proposal 
does  not  meet  with  the  commi.ssion’s  views  and  as  a 
result  they  will  be  saved  the  time  and  expen.se  involved 
in  adjusting  their  plans  to  meet  the  commi.ssion’3  views 
point  by  point. 

Accord  at  Geneva 

Doubtless  there  is  more  than  a  fair  amount  of 
cynicism  as  to  the  real  value  of  the  International 
Economic  Conference  which  has  ju.st  adjourned  at 
Geneva.  Progress  toward  world  reform  is  at  best  gla¬ 
cier  slow  and  contemporary  observation  avails  little 
as  a  gage.  Having  that  in  mind  it  is  worth  recording 
that  some  accomplishment  may  be  accredited  to  the 
Geneva  meeting.  Accord  was  established  in  many  im¬ 
portant  points  and  a  common  understanding  of  common 
views  was  reached  in  many  of  the  details  that  govern 
the  industrial  conduct  of  the  world.  In  these  days  of 
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international  misunderstandings  that  was  a  step  for¬ 
ward.  Mr.  Mehren’s  dispatches  in  this  issue  emphasize 
the  hiprh  spots  of  the  conclusions  reached.  To  Amer¬ 
icans  the  thinf?  of  interest  is  the  glorification  of  what 
the  Germans  call  “rationalization,”  that  is  the  whole 
indu.strial  sy.stem  of  ma.ss  production,  waste  elimination, 
simplification  and  high  wages  that  has  come  to  represent 
in  Europe  the  basic  industrial  philosophy  that  has  put 
America  ahead  in  the  last  decade.  That  acceptance  of 
our  method  of  thought  and  action  premises  a  more  in¬ 
tense  competition  in  world  markets  than  we  have  known 
for  the  la.st  prosperous  years  and  makes  more  necessary 
than  ever  that  we  consider  thoughtfully  the  accompany¬ 
ing  resolutions  for  the  removal  of  trade  barriers  and  for 
the  development  of  international  cartels.  The  best  eco¬ 
nomic  and  industrial  minds  of  Europe  and  America 
came  together  to  discu.ss  these  questions.  The.se  men 
cannot  force  their  countries  to  act,  but  that  they  have 
learned  each  other’s  thoughts  and  have,  to  a  degree, 
agreed  on  future  action,  promises  something  for  better 
co-ordination  among  those  who  do  direct  the  separate 
destinies  of  the  nations. 

ISptc  Tunnel  Mucking  Machine 

Rock  tunnel  mucking  has  been  one  of  the  latest 
.  con.struction  operations  to  be  successfully  mechan¬ 
ized.  The  attempts  for  thirty  years  have  been  many,  but 
the  difficulties  were  great  and  increased  as  the  bore  of 
the  excavation  decreased.  Mechanical  mucking  first  suc¬ 
ceeded,  though  perhaps  it  was  not  first  undertaken,  when 
short-boom  steam  shovels  were  put  into  the  larger  diam¬ 
eter  (two-track)  railway  tunnels.  At  best  the  steam 
shovel  of  a  quarter  of  a  century  ago  was  a  bulky  device, 
its  exhau.st  was  a  strain  on  ventilation,  its  fuel  supply 
required  haulage  service  generally  already  too  scant 
for  handling  pay  material,  and  its  mobility  was  none 
too  facile.  Search  turned  toward  special  excavators  and 
loaders  and  invention  produced  a  number,  but  few  of 
them  endured  beyond  their  initial  operation,  and  some 
of  them  were  pulled  out  of  the  tunnel  long  before  the 
bore  had  been  well  advanced.  It  is  not  the  place,  here, 
to  schedule  progress,  but  in  the  last  decade  and  espe¬ 
cially  within  the  la.st  five  years,  the  rock-mucking  ma¬ 
chine  for  tunneling  has  come  to  be  a  comparatively 
efficient  and  reliable  device  as  many  examples  of  tunnel 
construction  described  in  Engineeritig  Xeivs-Record  have 
demonstrated.  In  general,  these  muckers  have  been  in 
essence  power  shovels.  It  is  of  interest  therefore,  to 
note  in  the  recent  Chicago  water-works  tunnel  operation 
described  in  this  issue,  the  successful  use  of  a  cable 
dragline  mucking  outfit.  The  device  is  working  in  a 
comparatively  small  bore,  and,  more  significantly,  is 
taking  out  both  heading  and  bench  excavation  with  only 
very  simple  changes  in  adjustment  from  heading  work 
to  bench  work.  The  new  device  deserves  notice  by 
tunnel  builders. 

The  Questiitn  at  San  Francisco 

HETHER  San  Francisco  will  stand  alone  among 
large  American  cities  in  depending  on  a  private 
company  for  its  water  supply  will  be  determined,  for  the 
time  being,  on  June  14.  We  say  for  the  time  being, 
because  it  is  hardly  conceivable  that  a  swing  from  pri¬ 
vate  to  municipal  ownership  will  be  much  longer  delayed. 
Against  long  delay  there  is,  first,  the  force  of  example. 


Of  the  eighty  larger  cities  of  the  country,  only  a  dozen, 
and  of  thirty  largest,  San  Francisco  and  Indianapolis 
are  the  only  ones  supplied  by  private  water  companies, 
standing  Nos.  11  and  21  in  list.  For  a  half  century, 
there  has  been  agitation  for  municipal  ownership  of 
water-works  at  San  Francisco,  and  although  proposals 
to  that  end  were  defeated  at  the  polls  in  1910,  1913  and 
1921,  the  principle  of  municipal  ownership,  as  regards 
this  and  other  utilities,  is  embodied  in  the  city  charter. 
The  principle  was  further  endorsed  by  the  popular  vote 
to  build  the  Hetch  Hetchy  dam  and  aqueduct  at  a  cost 
of  many  millions.  There  were  reasons  for  the  defeat 
of  the  purchase  proposal  in  pa.st  years  which  cannot  bo 
gone  into  here.  Presumably,  some  of  them  no  longer 
exist  or  have  been  weakened.  Whether  chiefly  as  a 
rallying  point  for  the  opponents  of  municipal  ownership, 
or  from  honest  conviction,  the  main  reasons  openly  urged 
against  the  purchase  are  that  if  the  property  were 
bought  it  would  be  entrusted  to  the  board  of  public  works, 
de.scribed  as  a  political  body.  It  is  urged  that  purchase 
should  be  postponed  until  a  water  board,  or  else  a  utility 
commission  to  take  over  all  municipally-owned  utilities, 
can  be  created.  What  assurance  can  be  given  that  such 
a  body  would  not  also  be  political,  we  do  not  know. 
Such  boards,  largely  divorced  from  the  city  government, 
are  the  exception  in  at  least  the  larger  American  cities. 
They  are  at  variance  with  unified  city  government. 
Voters  at  San  Francisco  will  do  well  not  to  be  led  from 
the  main  issue — public  or  private  ownership — by  the 
talk  about  waiting  for  a  water  board  or  utility  commis¬ 
sion.  If  they  have  cause  to  fear  their  present  city 
government,  why  not  provide  themselves  with  a  better 
one,  to  the  advantage  of  not  only  the  public  water 
supply  but  also  of  the  many  other  elements  in  city 
administration? 


Shun  Montreal  Typhoid  Dangers 

XCEPT  for  the  Montreal  typhoid  epidemic  itself, 
which  pyersisted  for  ten  weeks  and  then  flamed  out 
afresh  after  totaling  some  2,600  cases,  nothing  asso¬ 
ciated  with  it  has  been  so  remarkable  and  deplorable  as 
the  attitude  of  the  city  council.  This  is  particularly 
true  of  the  council’s  executive  committee,  which  ordered 
the  discontinuance  of  daily  ease  reports  just  after  the 
new  outburst  and  then  dilly  dallied  for  at  least  two  days 
over  the  order  of  the  director  of  the  Provincial  Bureau 
of  Health  to  shut  off  the  supplies  of  two  unlicensed 
dealers  said  to  be  responsible  for  at  least  a  majority  of 
the  cases. 

Aside  from  ignorance,  which  w'e  will  be  charitable 
enough  to  put  aside,  there  are  but  two  explanations  of 
this  attitude  and  inaction :  An  alliance  of  political  and 
commercial  interests  to  protect  milk  producfers  and  dis¬ 
tributors  and  a  silly  notion  that  full  publicity  as  to  the 
cause  and  extent  of  the  epidemic  would  keep  business 
and  pleasure  seekers  away  from  Montreal.  The  first  we 
will  not  pursue  beyond  saying  that  rumor  points  that 
way.  As  to  the  second,  attempting  to  hide  the  facts  of  an 
epidemic  always  does  more  harm  than  good.  It  begets 
rumors  that  are  uglier  than  any  facts  could  be.  It 
delays  needed  action  and  public  support  for  action  which 
may  have  to  be  drastic. 

Some  time  ago  the  U.  S.  Department  of  Agriculture  put 
an  embargo  on  milk  produced  within  200  miles  of  Montreal. 
Considerably  later,  the  U.  S.  Public  Health  Service  pub¬ 
lished  a  warning  against  typhoid  carriers  from  Mon¬ 
treal.  That  was  when  the  outbre^  was  thought  to  be 
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over.  Since  the  recrudescence  of  the  epidemic,  a  jyath- 
erinfT  of  health  officials  representing  various  American 
states,  convened  in  Washington  and,  quite  independ¬ 
ently,  a  local  medical  society  in  Montreal  have  adopted 
resolutions  expressing  lack  of  confidence  in  the  way  the 
:\Iontreal  epidemic  has  been  handled,  as  stated  elsewhere 
in  this  issue — where  also  may  be  found  evidences  of 
further  local  concern,  shown  by  a  meeting  called  in  the 
interests  of  the  tourist  agencies,  hotels  and  railways  in 
Montreal. 

With  one  set  of  commercial  interests  thus  set  against 
another  behind  the  milk  dealers,  their  financial  and 
,)olitical  backers  may  be  defeated,  provided  the  general 
public,  led  as  it  now  is  by  the  physicians,  will  only 
assert  itself.  Meanwhile,  those  fortunate  enough  to  live 
outside  of  Montreal  and  its  environs  will  do  well  to  shun 
the  tj’phoid  dangers  lurking  therein  and  to  be  on 
their  guard  against  those  coming  from  that  city  until 
they  are  proved  not  to  be  typhoid  carriers. 


Why  An  Engineering  Board? 

Reports  from  Washington  indicate  that  the  admin- 
.  istration  does  not  look  with  favor  at  this  time  on 
any  plan  for  studies  of  flood  control  on  the  Mississippi 
by  other  than  the  Corps  of  Engineers  and  the  Mis¬ 
sissippi  River  Commission.  And  from  most  credible 
sources  the  reasons  for  this  view  are  given  as  follows: 
“The  feeling  is  that  the  Corps  and  the  Commission  are 
more  competent  to  report  on  the  steps  which  should  be 
taken  to  safeguard  the  valley  than  would  a  special 
committee  of  engineers  appointed  for  the  purpose.  It  is 
held  that  no  engineer  in  private  practice  has  had  ex¬ 
tended  experience  in  connection  with  the  control  of  the 
river.  Before  a  group  of  outside  engineers  could  make 
intelligent  recommendations  a  time-consuming  process 
of  education  would  have  to  be  allowed.  The  needs  of  the 
present  situation  call  for  a  prompt  report  which  will  be 
made  by  the  Commission  not  later  than  Oct.  1.  Atten¬ 
tion  is  called  to  the  fact  that  four  members  of  the 
Mississippi  River  Commission  are  civilians.  The  other 
three  are  army  engineers,  but  all  members  have  had 
extended  experience  in  the  handling  of  the  practical 
problems  of  flood  control  and  have  given  all  phases  of 
the  subject  intensive  and  continuous  study.  The  present 
members  of  the  Commission  have  before  them  the  re¬ 
sults  of  the  intensive  studies  w'hich  have  been  carried 
on  by  the  Commission  since  its  creation  in  1879.” 

If  this  really  represents  the  view  of  the  President,  it 
seems  to  us  that  he  misunderstands  the  situation.  He 
is  being  bombarded  from  all  parts  of  the  country  for 
action  on  the  Mississippi.  Politicians,  anxious  for  par¬ 
tisan  advantage,  are  yelping  for  an  extra  session  of 
Congress.  Mr.  Coolidge  is  both  shrewd  enough  and 
sound  enough  to  resist  this  demand  for  he  knows  that 
Congress  in  the  next  six  months  can  contribute  nothing 
more  to  the  serious  consideration  of  the  problem  than 
can  the  hurrah-boys  “flood  control  conference”  that 
Mayor  Thompson  has  called  for  next  week  in  Chicago. 
Other  earnest  gentlemen  among  them  Gifford  Pinchot 
and  Franklin  Roosevelt  are  joining  certain  newspapers 
in  a  cry  for  a  “flood  control  commission”  to  carry  a  few 
engineers,  but  apparently  to  be  dominated  by  publicists, 
economists,  business  men,  etc.,  whose  duty  it  would  be 
to  formulate  a  broad  flood  control  policy  both  for  the 


Mississippi  and  for  the  entire  country.  Such  a  com¬ 
mission  would  make  policies,  not  solve  an  engineering 
problem,  and  there  is  no  emergency  demand  for  a  flood 
control  policy.  That  can  wait  until  Congress  meets. 

But  the  engineering  basis  for  such  a  policy  needs  to 
be  laid  immediately.  The  six  months  before  Congress 
meets  is  none  too  long  for  the  study  that  must  be 
made,  for  the  assembly  of  all  of  the  old  facts  and  their 
comparison  with  the  new  ones  revealed  in  the  current 
flood.  This  the  President  recognizes,  for  he  has  directed 
the  Chief  of  Engineers  to  make  such  a  study.  What  this 
journal  has  urged,  and  will  continue  to  urge,  is  that  this 
be  supplemented  by  a  report  of  a  board  of  consulting 
engineers,  comprising  enough  of  the  Mi.ssissippi  River 
Commission  to  make  available  the  data  that  body  has 
in  hand,  but  dominated  by  engineers  who  have  not  been 
connected  with  the  Commission. 

We  advocate  this  in  no  opposition  to  the  Commission. 
As  has  been  stated  several  times  in  these  columns  we 
believe  that  body  to  contain  the  best  available  knowl¬ 
edge  and  experience  of  the  Missi.ssippi  problem.  But 
the  Commission  suffers  from  the  fact  that  it  has  not 
been  able  to  prevent  the  floods,  and  opposition  to  it  on 
that  score  takes  no  account  of  the  fact  that  it  has  had 
neither  proper  appropriations  nor  full  local  co-operation 
to  carry  out  its  plans.  The  fact  remains  that  becau.se 
floods  continue  to  cause  damage  all  of  those  who  have 
schemes  different  from  those  that  the  Commission  pro¬ 
poses  will  gain  an  audience  because  their  schemes,  not 
having  been  tried,  at  least  have  the  advantage  of  never 
having  failed. 

There  is,  therefore,  a  decided  necessity  of  having  to 
pre.sent  to  Congress  something  more  than  the  report  of 
the  Commission.  We  take  no  stock  in  the  argument  that 
outside  consulting  engineers  cannot  be  obtained  with 
sufficient  experience  to  make  their  opinion  worth  while. 
What  is  needed  here  is  not  experience  with  this  par¬ 
ticular  problem,  but  engineering  judgment,  and  that 
certainly  is  not  the  exclusive  pos.session  of  the  gentle¬ 
men  of  the  Mississippi  River  Commission.  What  is 
needed  is  a  vise  on  that  Commission’s  report,  or  if  that 
cannot  be  obtained  a  rea.soned  criticism  of  its  recom¬ 
mendations.  Engineers  can  be  found  to  do  this,  to  add 
confidence  to  what  the  river  men  report,  or  to  indicate 
weak  spots  in  their  armor.  This  is  common  practice  in 
all  engineering.  It  is  no  criticism  of  an  engineer’s 
ability  to  have  a  consulting  engineer  look  over  his  work. 
That  is  all  that  is  asked  here:  to  have  applied  to  the 
highly  expert  and  intensive  views  of  the  Mississippi 
River  Commission,  the  broader  perspective  of  the  best 
engineering  judgment  of  the  country. 

The  Commission  may  change  its  plan  of  control  of 
the  Mississippi.  We  have  it  on  the  best  of  authority 
that  its  members  object  to  the  statement  that  they  are 
committed  to  any  plan.  But  it  is  highly  doubtful  that 
they  will  recommend  anything  more  than  an  extension 
of  the  levee  system  as  a  major  cure  for  the  floods.  That 
being  the  case  the  whole  tribe  of  anti-levee  enthusiasts, 
the  reservoir  and  forestation  advocates,  the  parallel 
channel  or  new  river  disciples,  will  make  a  strong  case 
of  prejudice  against  the  Commission. 

For  its  own  protection  the  Commission  should  wel¬ 
come  intelligent  engineering  consultation.  To  ease  the 
way  of  any  plan  of  control  through  Congress  the 
President  should  recognize  the  desirability  of  some 
confirmatory  supervision  of  the  Conunission’s  study. 


New  Dam  Will  Double  Water  Supply  of  Portland,  Ore. 

Gravity  Concrete  Structure  200  Ft.  Above  Bedrock  Will  Have  Central  Spillway  Slide,  Automatic 
Outlet  Gates  Above  Dam  and  Needle  Valves  to  Below  Dam  to  Control  Outflow 

By  D.  C.  Henny 

ronsultiiiB  EnBln*-er,  Tortland,  Ore. 

The  rising  curve  of  summer  water  consump-  The  needle  valves  will  control  the  reservoir  discharge, 
tion  at  Portland,  Ore.,  never  crossed  the  falling  (4)  Penstocks  for  future  power  works.  Construction 
curve  of  summer  flow  of  Bull  Run  River,  the  of  the  dam  and  reservoir  is  under  way.  The  contract 
source  of  supply,  until  the  year  1924.  As  the  com-  for  the  dam  requires  (1)  that  it  be  completed  to  store 
bined  storage  of  the  city  di.stributing  reservoirs  is  water  at  100  ft.  above  the  weir  level  by  May  1,  1928, 
only  175  m.g.d.,  or  only  three  times  the  daily  summer  so  as  to  store  8,000  acre-ft.  (2,600  m.g.)  for  use  dur- 
consumption  day  after  day,  it  became  evident  that  no  ing  the  ensuing  summer;  and  (2)  full  completion  by 
time  should  be  lost  in  supplementing  the  only  storage  Dec.  31,  1928. 

in  the  drainage  area,  that  afforded  by  Bull  Run  Lake.  In  addition  to  the  special  features  of  the  dam,  ar- 


VIEW  OF  nt'LL  RFN  L.\KE  ON  HE.VDW’ATER.<5  OP  W.VTER  SFPPET  OF  PORTLAND,  ORE. 
-Mount  Hood  and  Oasoade  Divide  in  l)ackgrDund,  looking  ea.'<t 


Accordingly  studies  of  stream  flow  were  made  and  a  rangements  are  being  made  for  the  installation  of 
concrete  dam  to  form  an  additional  reservoir  com-  telemeters,  resistance  thermometers,  piping  for  meas- 
manding  74  sq.mi.  of  drainage  area  was  designed,  urement  of  uplift  pressures  and  gage  points  for  meas- 
This  reservoir,  which  will  store  some  10,000  m.g.  of  uring  opening  of  contraction  joints,  all  under  the 
water,  together  with  the  existing  storage,  will  sustain  superN'ision  of  a  special  committee  appointed  by  Prof, 
a  seasonal  demand  draft  2.13  times  larger  than  the  Charles  D.  Marx,  chairman  of  the  Committee  on  Arch 
present,  which  will  suffice  for  a  population  of  800.000  Dam  Investigation,  Engineering  Foundation,  with  the 
at  the  present  midsummer  consumption  rate  of  150  writer  as  chairman  of  the  special  committee, 
gal.  per  capita  per  day.  The  dam  will  be  200  ft.  high  Before  describing  the  dam  in  detail  some  notes  on 
above  bedrock  and  180  ft.  above  low  water  in  thv'  the  source  of  supply  and  the  variations  in  its  yield 
river;  of  the  gravity  type,  curved  upstream  with  a  will  be  given. 

radius  of  600  ft.,  and  with  a  crest  length  of  935  ft.  Water  Source — The  drainage  area  of  Bull  Run  River 
Features  of  the  dam  are:  (1)  A  spillway  midway  in  above  the  Portland  water-works  intakes  is  103  sq.mi., 
its  length,  with  a  cur\’e  at  the  toe  of  the  dam  to  change  all  heavily  wooded,  and  all  in  the  U.  S.  Forest  Re- 
the  direction  of  flow  to  horizontal,  a  heavy  apron,  at  serv'e.  From  the  point  of  intake  three  steel  supply 
the  end  of  which  there  will  be  a  low  weir  to  form  a  conduits  lead  25  miles  to  the  upper  distributing  reser- 
pool.  It  is  expected  that  water  will  flow  over  this  voir,  in  Portland.  These  were  complete  in  1895,  1911 
spillway  most  of  the  time.  (2)  Outlet  tower  against  and  1925,  and  have  capacities  of  25,  50  and  74  m.g.d., 
front  of  dam  with  automatically  controlled  sluice  or  a  total  of  149  m.g.d. 

gates  at  various  levels  and  automatic  butterfly  gates.  The  only  storage  in  the  drainage  area  is  afforded 
(3)  Butterfly  gates  at  upper  end  of  outlet  pipek  and  by  Bull  Run  Lake,  near  the  headwaters  of  Bull  Run 
needle  valves  at  lower  end,  discharging  into  open  air.  and  about  19  miles  above  the  intakes.  For  the  21 


years,  1895  to  1925  inclusive,  the  average  flow  of  Bull 
Hun  (at  the  intakes)  was  840  sec.-ft.  The  maximum 
flow  occurs  in  January  or  February  and  has  ranged 
during  the  period  of  record  from  6,000  to  over  17,000 
sec.-ft.  The  flow  then  recedes  gradually  to  about  250 
sec.-ft.  in  early  June,  after  which  rain  ceases  and  the 
flow  drops  during  ordinary  years  of  low  rainfall  to 
100  sec.-ft.  in  July  and  90  in  August. 


Thus,  with  the  lake  10  ft.  above  the  lowest  outlet  and 
holding  4,800  acre-ft.  on  Aug.  1,  it  can  supply  during 
the  following  100  days,  when  no  fall  rains  may  occur, 
21.5  sec.-ft,  which  is  close  to  an  uncontrolled  outflow. 
If  this  is  supplemented  during  August  and  September, 
it  must  be  at  the  expense  of  later  outflow,  which  may 
be  needed  if  fall  rains  are  seriously  delayed.  Release 
of  water  from  Bull  Run  Lake,  if  it  does  not  stand 
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Bull  Run  Lake  has  a  surface  area  of  about  450  acres  higher  than  10  ft.  on  Aug.  1,  is  therefore  resorted  to 
and  a  drainage  area  of  4  sq.mi.  In  its  natural  state  only  with  hesitation. 

it  showed  surface  outflow  only  during  the  spring  The  water  demands  of  the  Portland  territory 'have 
months,  after  which  its  outflow  continued  under  been  steadily  climbing  with  the  increase  of  population 
ground  at  the  rate  of  about  22  sec-ft.  A  low  dam  was  served,  which  in  1895  was  75,000  and  is  now  estimated 
constructed  at  the  outlet,  zones  of  heavy  seepage  were  at  395,000.  About  92  per  cent  of  the  taps  are  metered, 
blanketed  and  the  lake  now  fluctuates  with  a  range  The  average  daily  per  capita  consumption  is  108  gal., 
of  20  ft.  with  a  slightly  reduced  uncontrolled  outflow,  increasing  in  summer  to  150  gal.  and  during  brief 
The  increased  capacity  and  a  low  outlet  structure  hot  spells,  usually  lasting  not  longer  than  three  days, 
at  the  dam  permit  the  uncontrolled  outflow  to  be  sup-  to  225  gal.  With  a  daily  consumption  of  160  gal.  dur- 
plemented  to  an  extent  dependent  on  the  previous  ing  extended  periods  in  July  and  August  the  demand 
spring  inflow,  which  does  not  always  fill  the  lake,  and  averages  60  m.g.d.  or  93  sec.-ft.,  falling  off  in  Sep- 
on  the  amount  of  uncontrolled  outflow  prior  to  the  tember  to  75  sec.-ft. 

time  when  reinforcement  of  river  flow  is  required.  Late  in  August  occurs  usually  the  closest  approach 
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of  city  demands  to  river  supply,  occasioned  by  a  con¬ 
tinuance  of  hiffh  lawn  sprinkling  consumption  with 
a  slowly  falling  river  flow.  After  that  time  the  de¬ 
mands  drop  off  faster  than  does  river  flow,  which 
begins  to  pick  up  even  in  the  absence  of  early  rains 
through  decreased  evaporation.  It  is  therefore  the 
flow  between  Aug.  ^0  and  31  which  ordinarily  con¬ 
trols  the  question  of  sufficiency.  During  this  brief 
period  it  has  usually  been  possible  to  keep  the  river 
flow’  up  through  release  from  Bull  Run  Lake.  Low 
August  flow’s  (sec. -ft.)  since  1895  have  been: 
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restrictions  had  become  neces¬ 
sary.  The.se  were  due  to  in¬ 
sufficient  capacity  of  supply 
or  of  city  main.s.  In  1924  low 
stream  flow  became  the  con¬ 
trolling  factor  and  in  that 
year  re.strictions  took  effect  on 
July  23  and  were  made  quite 
dra.stic  from  Aug.  2  to  27. 

Dow  Location  and  Construc¬ 
tion — The  Bull  Run  River 
gradients  are  steep  and  the 
stream  runs  between  .steep 
mountain  slopes  in  a  narrow 
valley.  Ideal  storage  sites  do 
not  exi.st  and  all  storage  is 
relatively  expensive.  In  con¬ 
tinuation  of  earlier  studies  by 
the  local  water  department, 
six  reservoir  sites  were  lo¬ 
cated  (in  1913)  in  which 
practicable  storage  can  be 
created  in  the  aggregate  of 
95,000  acre-ft.  or  31,000  m.g. 

About  one-third  of  this  stor¬ 
age,  or  10,000  m.g.,  is  found 
in  the  so-called  Bear  Creek 
site  on  the  main  stream,  five 
miles  above  the  city  pipe  intake,  and  this  site,  command¬ 
ing  74  sq.mi.  of  drainage  area,  is  the  one  selected  for 
first  construction.  A  complete  geological  study  of  the 
dam  site  was  made  by  Ira  A.  Williams  of  Portland.  Ex¬ 
tensive  underground  explorations,  completed  in  1926, 
di.sclosed  excellent  bedrock,  consisting  of  black  tight 
basaltic  lava,  generally  free  from  seams  but  higher  up 
on  the  slopes  open  textured  at  contact  planes. 

The  borings  across  the  narrow  river  valley  de¬ 
veloped  artesian  flow  at  depths  of  from  25  to  60  ft. 
below’  the  surface  of  the  rock  which  w’as  found  to  be 
practically  level  at  about  10  ft.  below  the  surface. 
The  artesian  pressure,  when  first  measured,  was  75 
lb.  per  sq.in.  The  source  of  this  water  is  not  known. 
If  it  comes  from  the  river  itself  it  must  travel  at  least 
2§  miles  underground  w’ithout  loss  of  pressure.  The 
opening  up  of  one  w’ell  causes  a  material  drop  in 
pressure  in  all  other  wells  and  the  aggregate  flow  is 
small,  not  exceeding  1  sec.-ft.  The  water  may  come 
from  the  side  hills  but  this  seems  improbable  because 
contact  planes  between  various  flows  of  lava  have  a 
nearly  level  position  across  the  stream  and  water  on 
its  dow’nw’ard  course  would  have  to  traverse  several 
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of  these  planes  w’ith  probability  of  pressure  reduction 
by  slow’  drainage  towards  the  river  gorge.  Whatever 
may  be  the  source  of  this  artesian  flow’  it  seems  sate 
to  conclude  that  the  heavy  basalt  layer  upon  which 
the  dam  across  the  valley  w’ill  rest  is  tight  over  an 
extensive  area. 

The  new’  dam  was  designed  on  the  assumption  of 
148  lb.  per  cu.ft.  as  the  weight  of  dry  concrete.  Seams 
in  the  rock  will  be  grouted  to  a  depth  of  50  ft.  below 
base  or  deeper  if  found  desirable  and  the  dam  will 
be  provided  with  drain  holes  penetrating  rock.  The 
design  is  based  on  the  assumption  that  at  any  eleva¬ 
tion  there  may  be  uplift  of  full  waterhead  reducing’ 
on  a  straight-line  basis  to  zero  at  the  plane  of  drain¬ 
age  and  that  this  pressure  acts  upon  100  per  cent  of 
the  area.  With  such  uplift  it  w’as  required  that  there 


be  no  tension  at  any  point  in  the  dam,  and  in  the  cal¬ 
culation  dam  slices  were  assumed  along  vertical 
planes.  In  this  manner  a  downstream  slope  was  found 
to  be  required  of  0.70  with  slightly  flatter  slopes  be¬ 
low  the  level  of  downstream  submergence.  The  re¬ 
sultant  maximum  pressures  are  figured  at  188  lb.  per 
sq.in.,  reservoir  empty  at  heel,  and  305  lb.  per  sq.in., 
reservoir  full  at  toe  parallel  to  downstream  slope, 
with  sliding  factor  0.708. 

A  feature  of  the  specifications  is  a  provision  for 
thorough  control  of  aggregates  and  water-cement 
ratio,  including  the  use  of  inundators  and,  if  neces¬ 
sary,  dehydrators.  The  aggregates  will  be  screened 
to  §-,  3-,  and  9-in.  sizes,  in  approximate  proportions 
of  1,  1.2  and  1.  Cement  is  expected  to  run  3  bbl.  per 
cu.yd.  A  field  laboratory  will  be  installed  at  the  dam, 
supplemental  to  the  city  testing  plant. 

The  dam  will  be  built  with  contraction  joints  40  ft. 
apart.  The  curvature  of  the  dam  is  intended  to  in¬ 
crease  the  safety,  especially  in  case  actual  uplift 
should  at  any  point  exceed  the  uplift  assumed,  or 
should  estimated  flood  flow  be  exceeded.  Seepage 
through  construction  joints  will  be  prevented  by  a 


FLUME  USED  IN  STUDIES  FOR  DESIGN  OP  SPILLWAY,  APRON  AND 
IH)OL  W’EIU,  BULL  RUN  D.\M 

The  view  .allows  .in  actual  flow  of  r).91  sec.-ft.,  repre.sentlng  a  21.000-sec.-ft.  flood 
flow  over  the  projwseil  dam. 


4-ft.  pipes  with  4*ft.  butterfly  j?ates  at  the  upper  end 
and  with  3-ft.  needle  valves  at  the  lower  end,  placed 
in  a  i?ate  house  on  the  downstream  slope  of  the  dam 
and  dischartrinj?  into  the  open  air.  Actual  quantity 
control  will  be  had  by  the  needle  valves,  the  sluice 
jrates  beinj?  intended  merely  to  permit  water  to  be 
drawn  off  at  the  most  desirable  depth.  The  maximum 
pressure  on  the  needle  valves  will  be  155  ft.  They 
will  be  equipped  so  that  distant  electrical  control  can 
be  installed  at  any  time.  Their  outlet  capacity  is 
fittured  at  500  sec.-ft.,  which  may  be  required  when 
all  reservoirs  higher  up  in  the  basin  shall  have  been 
a  1050 
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5ystem  of  keys  and  by  built-in  copper  water  stops. 

Concrete  deposition  will  be  directed  so  as  to  pro¬ 
duce  a  minimum  temperature  rise  at  the  time  of  first 
concrete  set  after  closure  at  contraction  joints  to 
•ifcp  opening  of  joints,  due  to  ultimate  cooling,  at  a 
minimum. 

Excess  flood  water  will  be  spilled  over  the  central 
portion  of  the  dam  through  three  spillway  bays  40 
ft.  wide,  with  a  fixed  crest  14  ft.  below  the  top  of  the 
dam.  These  bays  will  be  built  so  as  to  permit  the 
ultimate  installation  of  drum  gates  raising  the  water 
10  ft.  above  the  fixed  crest  or  to  within  4  ft.  of  the 
top  of  the  dam.  Until  gates  are  installed  the  con¬ 
trolled  storage  w’ill  be  reduced  from  31,000  to  27,300 
acre-ft.  Elaborate  studies  made  by  F.  F.  Henshaw 
indicate  that  the  flood  flow  to  be  expected  from  the 
74  sq.mi.  of  drainage  area  above  the  dam  will  not  ex¬ 
ceed  21,000  sec.-ft.  The  spillway  is  designed  to  pass 
such  a  flood  with  w’ater  even  with  the  top  of  the  dam. 
Any  further  rise  of  water  w'ill  rapidly  increase  spill¬ 
way  discharge  capacity  but  will  not  cause  overflow 
of  the  dam  as  the  water  will  be  held  by  a  parapet 
wall. 

The  spillway  crest  is  formed  on  the  downstream 
side  so  as  to  correspond  w’ith  the  maximum  discharge 
parabola  until  intersected  by  the  downstream  slope. 
At  the  toe,  a  curve  with  a  60-ft.  radius  will  change 
the  direction  of  flow  to  horizontal,  the  bedrock  being 
protected  for  a  distance  of  150  ft.  by  a  heavy  concrete 
apron.  At  the  downstream  end  of  the  apron  the 
water  will  be  deflected  upward  by  a  weir  5  ft.  high, 
with  2i  to  1  and  5  to  1  upstream  slopes  for  alternating 
widths  of  10  ft.  This  design  is  the  result  of  experi¬ 
ments  with  a  model  on  a  scale  of  20  to  1.  The  effect 
is  the  discharge  of  the  water  in  two  types  of  parabolas 
with  different  reach  and  spread,  resulting  in  a  distri¬ 
bution  of  impact  on  the  rock  river  bed  below,  over 
an  area  of  40  to  180  ft.  downstream  from  the  spillway 
end.  The  area  from  0  to  40  ft.  from  the  spillway  end 
will  be  practically  free  from  erosive  attack.  This 
design  of  spillway  was  adopted  in  part  because  de¬ 
struction  of  energy  by  a  standing  wave  was  not  pos¬ 
sible  since  the  river  is  on  so  steep  a  gradient  that 
river  flood  flow  always  proceeds  at  less  than  critical 
depth. 

Flood  probability  curves  show  that  spillway  flow 
will  take  place  the  greater  part  of  the  time  and  that 
it  will  not  exceed  3,500  sec.-ft.  for  more  than  2  per 
cent  of  the  time.  With  such  flow  there  will  be  no 
impact  on  the  rock  downstream  for  a  distance  of  20 
ft.,  or  170  ft.  from  the  toe  of  the  dam.  With  the  usual 
spill  flow  of  1,000  sec.-ft.  or  less  a  pond  10  ft.  deep 
will  be  maintained  over  the  spillway  with  an  energy 
absorbing  wave  at  its  upper  end.  It  is  estimated  that 
this  pond  will  not  be  cleared  until  the  flow  reaches 
about  2,500  sec.-ft.  which  flow  will  occur  for  only  4 
per  cent  of  the  time. 

Controlled  reservoir  outflow  will  be  through  a  gate 
tower,  placed  against  the  front  of  the  dam,  provided 
with  racks  and  with  7  sluice  gates,  3x6,  6x8  and  4x6 
ft.  in  size,  located  at  various  elevations.  The  water 
in  this  gate  tower  will  never  be  more  than  8  ft.  below 
that  in  the  reservoir.  Four  automatic  gates  near  the 
bottom  of  the  gate  tower  will  open  whenever  the  pres¬ 
sure  difference  exceeds  8  ft.,  an  arrangement  which 
permits  the  high  gate  tower  to  be  of  comparatively 
light  construction. 

From  this  gate  tower  water  will  pass  through  three 
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built.  This  capacity  is  intended  to  be  attained  by  two 
gates  at  low-water  elevation,  the  third  being  held  in 
reserve  for  emergencies.  Vertically  below  these  gates 
a  3x6-ft.  sluice  gate  is  to  be  installed  with  its  sill  at 
the  present  river  level,  to  be  operated  by  hand  from 
a  stand  in  front  of  the  dam  which  will  ordinarily  be 
submerged,  which  can  not  be  reached  until  pressure 
on  the  gate  is  reduced  to  60  ft. 

Future  Power — For  the  development  of  such  power 
as  the  utility  may  need  in  the  future  there  will  be 
installed  in  the  dam  two  90-in.  pen.stocks.  Immediate 
construction  will  be  confined  to  a  rack  structure  up¬ 
stream,  butterfly  gates  near  the  face  of  the  dam,  and 
pipes  passing  through  the  dam  closed  by  drumheads. 
A  3x6-ft.  sluice  gate  will  also  be  installed  vertically 
below  the  penstock  inlets. 

The  dam  will  have  a  simple  ornamental  finish  at 
the  top,  with  raised  concrete  arch  bridges  over  the 
spillway  opening.  The  higher  level  of  these  bridges 
will  be  gained  by  stairways  which  are  purposely  in¬ 
tended  to  block  future  vehicular  travel  over  the  dam. 
This  blocking  is  principally  for  sanitary  reasons,  the 
entire  drainage  area  being  excluded  from  public  use 
and  travel,  and  access  to  it  being  under  strict  control 
of  the  Forest  Service  and  public  health  officers. 
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A  heavily  macadamized  road  6  miles  long  is  neces¬ 
sitated  by  the  dam  construction.  It  will  be  used  for 
bringing  in  cement,  gates  and  supplies,  the  aggregate 
required  for  the  dam  being  obtained  from  gravel  beds 
in  the  river  below  the  dam,  which  will  be  transported 
by  a  construction  railroad  about  four  miles  long. 

The  fact  that  the  city  pipe-line  intakes  are  five 
miles  below  the  dam  makes  it  .imperative  that  the 
water  be  protected  from  contamination  while  the  dam 
is  being  built.  The  main  construction  camp  will  be 
provided  with  a  thorough  sewer  system,  with  septic 
tank,  chlorination  plant  and  electrically  driven  pump. 
An  electrically  driven  pump  will  raise  the  treated 
sewage  1,100  ft.  over  a  divide  and  discharge  it  into  a 
creek  entering  Sandy  River  below  the  mouth  of  Bull 
Run.  Outlying  small  camps  of  contractors  for  reservoir 
clearing  will  be  equipped  with  incinerators  and  the 
entire  sanitation  will  be  under  the  co-operative  control 
of  the  State  Board  of  Health. 

At  the  city  pipe  intakes  an  emergency  chlorinator 
will  be  on  hand  and  periodical  bacterial  tests  of  the 
water  will  be  made  to  test  the  complete  efficiency  of 
the  sanitation  measures. 

The  road  giving  access  to  the  dam  site  is  completed, 
'^he  contract  for  clearing  was  let  to  Heller  &  Co.  in 
November,  1926,  for  $171,000,  covering  434  acre^.  The 
contract  for  dam  construction,  exclusive  of  cement, 
steel  and  gates,  was  let  to  Bent  Bros,  in  February, 
1927,  for  $1,450,000.  The  volume  of  concrete  is  esti¬ 
mated  at  230,000  cu.yd.  The  contract  for  36-in.  needle 
valves  and  48-in.  butterfly  gates  was  let  to  the  Pelton 
Water  Wheel  Co.  for  $17,500,  and  that  for  the  66-  and 
90-in.  butterfly  gates  to  the  Joshua  Hendy  Co.  for 
$24,300,  and  for  the  sluice  gates  to  the  Coffin  Valve 
Co.  for  $10,400.  Contract  for  the  cement  was  placed 
with  the  Santa  Cruz  Portland  Cement  Co.  at  the  net 
price  of  $2.49  per  barrel  delivered  at  Bull  Run  station 
30  miles  from  Portland.  Estimated  cost  of  the  work, 
including  investigations,  drill  boring,  force  account 
work,  sanitation,  and  engineering,  is  $3,000,000. 

The  work  is  under  the  control  of  the  Portland 
Bureau  of  Water-Works,  John  M.  Mann,  city  commis¬ 
sioner,  with  Ben  S.  Morrow,  chief  engineer  of  the 
Portland  water  department,  and  Ben  E.  Torpen  in 
direct  charge  of  the  dam,  the  writer  acting  as  consult¬ 
ing  engineer.  A.  J.  Wiley  has  been  consulted  in 
connection  with  selection  of  type  of  dam  and  spillway. 

Committee  Studies  of  Boiler  Feed  Water 

One  of  the  problems  being  considered  by  the  Boiler 
Feed  Water  Studies  Committee  of  the  American  Water 
Works  Association,  according  to  statement  sent  to 
Engineering  New-Record  by  V.  Bernard  Siems,  vice- 
chairman  of  the  committee,  is  the  effect  of  municipal 
water  treatment  upon  water  that  is  to  be  used  by  the 
industries,  especially  in  steam  boilers.  In  addition,  two 
si)ecific  phases  of  municipal  water  treatment  are  being 
.studied  by  a  sub-committee:  (1)  recarbonization  of  pub¬ 
lic  water  supplies  for  prevention  of  retarded  chemical 
reactions  from  municipal  softening  plants;  (2)  the  eco¬ 
nomic  effect  of  the  addition  of  lime  to  inhibit  corrosion. 
The  present  indications  are  that  the  use  of  soluble  salts, 
especially  sodium  compounds,  may  be  equally  as  valuable 
as  lime  for  preventing  corrosion  and  that  they  have  the 
added  advantages  of  not  producing  scale-forming  solids 
and  of  not  requiring  that  as  much  soap  be  used  in 
laundries,  etc. 


Concrete  Mixer  Speeds  Construction 
of  Slag-Clay  Road 

By  Samuel  Knopf 

Principal  Assistant  Engineer,  Delaware  Highway  Department, 
Dover,  Del. 

A  NOVEL  method  of  spreading  slag  was  used  in  1926 
in  building  a  slag-clay  road,  3.40  miles  long  from 
Harrington  to  Masten’s  Corner,  in  Kent  County,  Dela¬ 
ware.  This  is  a  secondary  type  of  road  used  on  local 
feeders  to  the  state  highway  system.  About  23  miles  of 
this  type  were  built  during  1926  averaging  12  to  14  ft. 
wide  and,  after  compaction,  6  in.  thick. 

Most  of  these  roads  were  laid  down  by  the  regular 
methods  of  building  macadam  roads,  with  the  exception 
that  the  slag  was  bound  with  roadside  material  and 
slag  screenings  without  the  application  of  water.  All 
were  spread  by  a  mechanical  spreader,  advanced  along 
the  subgrade  by  chains  attached  to  the  trucks  delivering 
the  slag  and  averaging  600  to  900  lin.ft.  per  day,  the 
footage  depending  on  the  number  of  trucks,  hoisting 
arrangements,  and  delays  in  attaching  the  spreader  to 
the  truck. 

This  particular  contract  used  a  different  method  of 
introducing  the  slag  to  the  spreader.  After  the  sub¬ 
grade  was  prepared  a  21-cu.ft.  mixer  which  had 
ju.st  completed  a  concrete  roadway  contract  was  used 
as  the  means  of  delivering  the  slag  into  the  spreader. 
The  bucket  was  run  out  to  the  end  of  the  boom  and  at 
the  discharge  end  of  the  mixer  a  wooden  chute  with  a 
flare  discharged  the  slag  into  the  spreader  uniformly. 

The  spreader  was  attached  securely  to  the  frame  of 
the  mixer  and  moved  along  as  the  mixer  advanced, 
spreading  the  slag  7i  in.  deep  in  one  layer.  Slag  was 
delivered  to  the  mixer  by  Ford  trucks  with  built  up 
sides,  which  hauled  approximately  2  tons  each.  About 
40  trucks  of  this  type  were  used  and  the  mixer  was  kept 
continually  in  operation.  The  slag  after  being  dumped 
into  the  skip  was  revolved  through  the  drum  down  the 
discharge  chute  into  the  spreader  as  fast  as  a  batch  was 
ready  to  be  hoisted.  Six  men  kept  the  subgrade  in 
shape  and  five  men  were  at  the  spreader  to  fill  depres¬ 
sions  and  spread  a  thin  layer  of  roadside  material  over 
the  slag.  This  layer  was  allowed  to  dry  and  afterwards 
was  agitated  into  the  slag  by  means  of  one  man  operat¬ 
ing  a  spike  toothed  harrow  pulled  by  a  horse.  After 
this  operation  the  slag  was  rolled  by  a  ten-ton  roller, 
reshaped,  and  slag  screenings  applied  and  rolling  con¬ 
tinued  until  the  screenings  had  filled  the  voids.  The 
shoulders  and  ditches  were  afterwards  finished  by  a  road 
machine  with  very  little  hand  labor. 

The  maximum  day’s  run  by  this  method  was  2,600  ft. 
or  725  tons  of  slag  in  9i  hours,  the  average  for  the  con¬ 
tract  about  2,000  ft.  per  day  and  the  actual  laying  of 
the  slag  required  only  9  working  days;  the  day’s  run 
depending  on  the  ability  of  the  unloading  and  loading 
devices  at  the  yard,  the  number  of  trucks  and  the  foot¬ 
age  of  subgrade  already  prepared. 

Preparation  of  subgrade  was  expedited  at  a  saving  in 
cost.  As  the  proposed  grade  and  alignment  foll6ped  the 
present  road,  the  subgrade  was  shaped  by  2-hp.  crawler 
tractors  with  blade  attachments,  each  operated  by  one 
man  and  a  helper  who  staked  out  the  grade  and  align¬ 
ment.  The  subgrade  was  crowned  and  enough  material 
was  windrowed  each  side  to  bind  the  slag  when  laid. 

Field,  Barker  &  Underwood,  of  Philadelphia,  Pa.,  were 
the  contractors  and  built  a  good  roadway  in  record  time. 
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Restoring  a  Small  Water  Supply 
Ruined  by  Landslide 

Slide  Into  Stream  Continuing  to  Cause  Turbidity, 
Diversion  Dam  and  Pipe  Line  Are  Built  by 
Village  of  Ellenville,  N.  Y. 

By  Henry  W.  Taylor 

Consulting  Engineer,  New  York  City 

A  LANDSLIDE  occurred  in  the  spring  of  1924 
which  ruined  the  water  supply  of  the  village  of 
Ellenville,  N.  Y.,  by  seepage  of  highly  turbid  water, 
from  the  bowl  formed  by  the  slide,  into  the  stream 
which  carried  the  water  supply  to  a  point  of  diversion 
into  the  village  distributing. reservoir.  The  turbidity 
having  continued  for  two  years,  a  diversion  dam  and 
a  pipe  line,  from  above  the  slide  to  the  distributing 
reservoir,  were  built  in  1926.  The  landslide,  its  effect 

and  the  remedial  measures  are  — . - - - 

described  in  this  article. 

The  landslide  occurred  on 
North  Gulley  Creek,  about 
4,000  ft.  above  the  distribut¬ 
ing  reservoir.  This  .stream  is 
Ellenville’s  principal  source  of 
water  supply,  but  is  supple¬ 
mented  by  water  from  Mara- 
tanza  Lake,  which  is  diverted 
into  the  headquarters' of  the 
creek  through  a  tunnel  pipe 
line,  discharging  above  the 
site  of  the  landslide. 

The  landslide  filled  the 
width  of  the  stream  gorge 
with  liquid  clay,  uprooted 
trees,  rock,  fine  .sand  and  de¬ 
bris,  and  the  torrential  flows 
of  the  stream  carried  much  of 
the  material  the  full  length  of 
the  stream  and  into  the  main 
stream  in  the  valley  below,  a 

distance  of  over  two  miles.  _ 

After  the  spring  flows  had  pig.  i — landslide  ti 

ceased,  the  remaining  de-  Displaced  material,  estlr 
..  j,  ^  i  ,  '  flowed,  as  shown  by  Flj 

posit  from  5  to  lo  ft.  deep, 

continued  to  move  down  the  gorge  of  the  stream  by  its 
own  fluid  action,  like  molten  lava.  The  material  displaced 
is  crudely  estimated  at  about  350,000  cu.yd.  The  initial 
effect  of  the  slide  on  the  character  of  the  water  can  easily 
be  pictured.  It  was  thought  by  many  of  the  local  author¬ 
ities  that  the  situation  would  correct  itself  shortly,  by 
the  caving  of  the  fre.sh  bank  of  the  mountain  to  an  angle 
of  repose,  and  the  healing  of  the  scar  with  vegetation. 
Not  until  the  situation  had  been  endured  for  two  years, 
were  corrective  measures  applied. 

The  continued  effect  of  the  slide  on  the  water  sup¬ 
ply  was  caused  principally  by  a  trick  the  slide  per¬ 
formed  at  its  lower  margin.  The  firmer  material, 
trees  and  rock,  formed  themselves  at  the  bottom  angle 
of  the  slide  area  in  a  natural  dam.  This  action  gave 
rise  to  a  bowl  of  slushy  material  behind  the  dam, 
highly  fluid,  which  sought  out  the  unfilled  voids  in 
the  natural  dam  structure  and  drained  itself  into  the 
stream  below.  New  material  from  the  slide  thus  fell 
into  an  earthen  bowl  of  fluid  material,  containing 


enough  moisture  to  convert  the  new  material  into  a 
soggy  mass  of  clay  and  fine  sand.  Rainfall  reaching 
the  bowl  increased  the  fluid  character  of  the  mass, 
caused  head  for  further  leakage  through  the  natural 
dam,  and  continued  the  pollution  of  the  stream  below. 

After  the  spring  flows  of  the  stream  had  subsided, 
the  creek  w’ore  out  a  new  channel,  cutting  out  the 
clay  and  sand  until  a  bed  of  gravel  was  reached.  The 
bowl  behind  the  slide  was  superficially  drying  up  and 
no  considerable  overflow  took  place.  The  first  rain, 
however,  raised  the  creek  sufficiently  to  bring  about 
a  change  of  course,  produced  new  drainage  from  the 
slide  bowl,  and  forced  the  creek  to  clear  a  new  chan¬ 
nel  before  the  initial  clarity  of  the  water  could  be 
approximated.  After  two  years  the  slide  was  still 
caving,  the  water  still  ruined  with  suspended  matter 
and  color,  and  the  bowl  of  the  slide  was  still  opera¬ 
tive  on  small  provocation.  The  water,  at  all  times, 
had  a  milky  appearance,  and  with  little  warning  was 
changed  to  look  like  rich  chocolate.  Its  potability. 


Fia.  1— LANDSLIDE  THAT  RUI.NED  WATER  SUPPLY  OF  ELLENVILLE.  N.  Y. 
Displaced  material,  estimated  at  350,000  cu.yd.,  went  into  gorge  through  which  stream 
flowed,  as  shown  by  Fig.  2. 

of  the  stream  by  its  untreated,  was  always  a  matter  of  question  from  a 
rhe  material  displaced  physical  point  of  view,  and  at  its  worst  one  would 
00  cu.yd.  The  initial  very  reluctantly  bathe  in  it. 

)f  the  water  can  easily  The  material  causing  the  greater  damage  to  the 
iy  of  the  local  author-  water  supply  consisted  of  a  very  fine  clay  which  when 
rect  itself  shortly,  by  relieved  of  its  matrix,  became  practically  colloidal 
mountain  to  an  angle  and  went  into  a  mechanical  solution  in  the  water, 
scar  with  vegetation.  A  very  small  proportion  of  this  material  was  sufli- 
ndured  for  two  years,  cient  to  discolor  the  entire  supply.  It  could  not  be 
completely  removed  by  filter  paper,  except  with  a 
de  on  the  water  sup-  coagulant.  Only  the  heavier  and  darker  suspended 
trick  the  slide  per-  matter  would  settle  out. 
rhe  firmer  material.  The  accompanying  view,  sketch  plan  and  section 
i  at  the  bottom  angle  give  an  idea  of  the  slide,  the  bowl  behind  the  bottom 
m.  This  action  gave  angle  of  the  slide,  and  the  condition  of  the  stream 
ial  behind  the  dam,  gorge.  On  several  different  inspections  of  the  slide 
the  unfilled  voids  in  in  1924,  the  writer  noted  the  creeping  action  of  the 
rained  itself  into  the  material  in  the  stream  gorge.  When  sun-dried,  a  top 
im  the  slide  thus  fell  cfust  formed  which  made  walking  on  the  material 
material,  containing  possible,  .but  even  when  slightly  moist  it  was  ex- 
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tremely  danjjrerous  to  attempt  crossing  the  stream 
gorge.  The  width  of  the  slide,  parallel  to  the  axis  of 
the  stream,  is  at  present  about  300  ft.  Its  depth  from 
the  old  bottom  angle  of  the  gorge  is  about  500  ft., 
and  the  top  angle  of  the  slide  is  about  150  ft.  above 
the  former  level  of  the  gorge.  A  large  detached 
boulder,  about  25  ft.  long,  protected  a  point  of  land 
sufficiently  to  divert  the  creek  toward  the  base  of 
the  slide,  so  the  bottom  of  this  area  was  always  lubri¬ 
cated  with  moisture.  There  was  a  roadway  benched 
into  the  side  hill  in  the  slide  area  and  the  gutters  of 
the  roadway  received  drainage  from  the  slope  above 
and  carried  it  past  the  area  of  the  slide.  It  is  the 
theory  of  many  in  the  locality  that  this  drainage 
water  found  porous  material  below  in  the  area  of  the 


FIG,  2— SKETCH  I'l.A.X  AM)  SECTION  OF  SLIDE 
(}iir({»*  <•!  stivam  t-arryiiiK  Ellenvllle  water  supply  partly 
filled  with  elayey  earth,  .s}ind,  boulders,  trees,  etc.  New 
ehaiinel  formed,  but  dam  at  toe  of  slide  formed  bowl  from 
which  clay  and  other  finely  divided  material  seeped  into 
stream,  especially  in  wet  weather. 

slide,  and  provided  a  vertical  lubrication  to  assist  in 
the  sliding  action. 

A  previous  slide  of  lesser  dimension,  which  took 
place  several  years  ago.  is  indicated  by  distinct  mark¬ 
ings.  just  outside  the  present  slide  area.  A  wood 
crib  was  built  at  the  bottom  angle  of  the  gorge,  in 
the  attempt  to  prevent  further  slides  here  and  to  keep 
further  material  from  reaching  the  stream.  It  is 
probable  that  the  area  of  the  old  slide  had  not  had  an 
opportunity  to  develop  sufficient  vegetation  to  heal 
over  the  old  scar  and  overcome  a  continued  sensitive¬ 
ness  to  further  sliding  action.  The  slide  occurred  in 
connection  with  heavy  flows  in  the  creek,  which  no 
doubt  not  only  lubricated  the  toe  of  the  slope  but 
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probably  under-cut  it,  while  at  the  same  time  luliri- 
cating  water  may  have  been  supplied  from  a  con-id. 
erable  area  by  means  of  the  road  ditches,  which 
traversed  the  upper  part  of  the  sliding  area. 

In  the  sectional  sketch  the  dotted  line  shows  the 
probable  cleavage  of  the  original  slide.  The  original 
cross-section  changed  itself  to  that  shown  by  the  full 


FIG.  3— PIPE  LINE  DIVERSION  AROUND  LANDSLIDE 
•  Before  covering.  Leads  to  distribution  reservoir. 


line,  due  to  the  log  dam  of  trees  and  mud  which 
developed  the  bowl  indicated  within  the  area  of  the 
slide.  After  three  years,  the  mountain  face  expo.sed 
by  the  slide  is  practically  vertical,  with  a  slight  hang¬ 
over  at  the  top  where  vegetation  and  tree  roots  hold 
the  material  together,  until  they  are  undercut  by 
caving  of  material  below.  New  material  from  the 
face  of  the  slide  now  falls  into  the  bowl  where  there 
is  always  enough  w’ater  to  make  a  rich  and  strong 
mud  which  percolates  through  the  voids  in  the  nat¬ 
ural  timber  and  mud  dam  on  the  outer  margin  of  the 
bowl. 

The  writer  is  of  the  opinion  that  if  after  the  first 
slide  the  course  of  the  brook  had  been  changed,  as 
shown  on  the  diagrammatic  plan,  the  slide  would  not 
have  taken  place.  It  may  also  be  that  if  the  upper 
lubrication  by  water  from  the  roadway  had  been 
diverted  above  the  area  of  the  slide,  the  slide  might 
have  been  prevented. 

So  far  as  the  water  supply  was  concerned,  there 
was  nothing  to  do  except  to  filter  the  water  with  use 
of  a  coagulant,  or  to  intercept  the  good  water  before 
it  had  been  tainted  with  the  material  from  the  slide. 
As  the  water  was  of  unusually  clear  mountain  spring 
quality,  and  as  the  shed  is  owned  entirely  by  the  vil¬ 
lage,  filtration  would  be  used  only  for  its  physical 
effects  and  it  w'as  the  writer’s  opinion  that  even  were 
a  filter  installed,  it  would  be  a  difficult  matter  to  se¬ 
cure  uniformly  clear  water,  comparable  to  the  natural 
flow  of  the  stream.  It  was  therefore  decided  to  divert 
water  from  the  stream  at  a  point  above  the  landslide. 

This  was  effected  in  1926  by  building  two  small 
diverting  dams,  one  on  North  Gulley  Creek  about  500 
ft.  above  the  slide,  and  the  other  on  a  tributary  to  the 
main  stream,  about  800  ft.  above  its  point  of  dis¬ 
charge  into  the  main  gorge,  and  laying  universal  cast- 
iron  pipe  from  (1)  the  dam  on  the  tributary  to  an 
open  manhole  at  the  lower  dam,  which  receives  water 
diverted  by  this  dam  and  (2)  from  the  manhole  to 
the  distributing  reservoir.  The  line  from  the  upper 
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Inverting  dam  consists  of  500  ft,  of  10-in.  and  1,300 
ft.  of  8-in.  pipe,  and  from  the  lower  dam,  2,400  ft.  of  8-in. 

The  design  of  the  intercepting  dams  called  for  some 
study,  as  anything  but  a  shallow'  saucer-shaped  pool 
would  quickly  fill  up  w'ith  the  spring  flows,  which 
carry  large  boulders  and  much  debris.  The  dams 
consisted  chiefly  of  concrete  aprons  installed  on  top 
of  rock  fill  laid  on  flat  slopes.  Drop  aprons  to  clay, 
where  it  could  be  found,  cut  off  underground  flow. 

The  new  pipe  line  was  laid  along  the  side  of  the 
mountain  to  keep  it  out  of  reach  of  the  effects  of 
torrential  ffows  in  the  gorge  of  the  stream  valley. 
The  joints  of  the  universal  pipe  w'ere  especially  adapt¬ 
able  to  this  line,  w’hich  was  laid  in  snake-like  form 


PIG.  4— VIEW  OP  ELLENVILLE  AERATING  FOUNTAI.N 
Composed  of  six  }-in.  plain  brass  nozzles  spaced  about 
30  in.  c.  to  c.  In  wrought-iron  header  in  corner  reservoir. 

The  corner  post  of  the  wire  fence  hides  the  lower  part  of 
one  of  the  jets. 

along  the  line  chosen  in  the  field  for  security  and  to 
eliminate  any  horizontal  sections.  In  many  cases, 
the  pipe  line  was  laid  on  a  fill  behind  a  dry  wall  to 
save  difficult  rock  excavation  and  trenching  (Fig.  3) 
and  then  covered  to  a  depth  of  about  1  ft.  to  afford  pro¬ 
tection  against  the  weather.  The  overflow  manholes  and 
valving  of  the  line  are  so  arranged  that  it  is  impos¬ 
sible  to  shut  off  the  flow  in  the  pipe  though  it  is  pos¬ 
sible  to  divert  it  or  any  section  of  it  so  that  it  will 
not  reach  the  distributing  reservoir.  The  upper  line 
is  always  full  of  running  water;  the  lower  line  either 
full  of  running  water  or  self-drained. 

Due  to  the  fact  that  the  old  intake,  not  far  above 
the  distributing  reservoir  on  the  lower  reaches  of 
North  Gulley  Creek,  was  unfortunately  located  and  di¬ 


mensioned,  being  subject  to  chokage  from  torrential 
flows  with  heavy  debris,  the  new  supply  delivered  to 
the  reservoir,  although  from  a  lesser  area,  delivers 
more  water  than  w-as  previously  available  and  the  new 
pipe  line  has  solved  problems  other  than  the  slide  and 
provided  a  water  of  ample  quantity  and  in  its  natural 
state  of  clarity  and  purity. 

At  the  distributing  reservoir,  a  6-nozzle  aerator 
throws  the  water  into  the  air  about  80  ft.  through 
2ix3-in.  bra.ss  nozzles,  visible  from  the  valley  at  Ellen- 
ville  for  a  distance  of  3  to  6  miles.  The  aerator  con¬ 
sists  of  a  6-in.  genuine  wrought-iron  header  spanning 
one  corner  of  the  existing  reservoir.  In  the  header 
there  were  installed  three  6x2i-in.  crosses,  spaced 
about  30  in.  c.  to  c.,  and  from  these  crosses  short 
lengths  and  elbow’s  deliver  water  to  the  six  nozzles. 
The  twin  nozzles  at  the  ends  are  spaced  about  30  in. 
and  the  twin  nozzles  in  the  center  are  spaced  about  5 
ft.  so  that  a  line  drawn  from  nozzle  to  nozzle  w’ould 
form  a  hexagonal  figure.  Outside  this  corner  of  the 
exi.sting  reservoir  a  concrete  apron  was  installed  to 
return  the  aerated  water  to  the  reservoir  proper. 

The  entire  cost  of  the  work  described  was  approxi¬ 
mately  $25,000,  divided  as  follows:  Pipe  and  fittings 
purchased  by  village  direct,  $8,500;  general  contract 
for  installation  of  work,  $13,500;  miscellaneous,  in¬ 
cluding  engineering,  $3,000. 


Protection  I^vee  Built  in  Colorado  Delta 

N  PREPARATION  for  the  coming  season’s  floods  in 
the  lower  Colorado  River  a  new  protection  levee  has 
been  built  in  the  delta  region,  south  of  the  old  Bee  River 
channel.  It  extends  from  the  Pescadero  levee  at  mile 
29 i  west  and  southwest  to  the  embankment  of  the  Mexi¬ 
cali  &  Gulf  R.R.,  and  is  roughly  parallel  to  the  Volcano 
Lake  levee  and  71  to  8  mi.  southeast  of  it  (see  map  of 
delta  in  Engineering  Neu'K-Record  of  March  17,  p.  441). 
The  new  levee  is  known  as  the  Rodriguez  Levee.  Ac¬ 
cording  to  Paul  M.  Entenman,  of  Banning,  Calif.,  the 
levee  was  built  13  ft.  wide  on  top  with  side  slopes  of 
1  on  2,  and  is  7i  ft.  high  on  the  average,  bringing  it 
4  ft.  above  high  w’ater  mark  for  a  200,000-aec.-ft.  flow. 
The  Mexican  government  contributed  20  per  cent  of 
the  cost,  the  remainder  being  defrayed  by  the  owners  of 
the  Mexican  delta  lands.  The  levee  was  built  between 
March  28  and  May  10,  with  equipment  comprising  eight 
draglines  from  J  to  li-cu.yd.  capacity  and  1.000  head  of 
mules.  In  this  short  period  a  total  of  900,000  cu.yd.  of 
earth  was  moved,  something  over  22,000  yd.  per  day. 
The  draglines  first  dug  a  deep  muck  trench,  and  then 
refilled  it  with  material  from  borrow  pits  on  the  land 
side.  Next  a  core  levee  was  constructed  with  teams 
and  fresno  scrapers.  Finally,  the  full  section  was  com¬ 
pleted  by  the  dragline.  Construction  was  under  the 
direction  of  W.  1.  Bassett,  chief  engineer  of  the  Mexicali 
&  Gulf  R.R. 

It  is  expected  that  this  levee  will  not  only  protect  the 
lands  to  the  north  of  it  against  high  flood  levels,  but  will 
also  do  much  service  in  lower  floods,  since  a  flow  of  less 
than  50,000  sec.-ft.  will  about  reach  its  toe.  Having 
no  revetment  and  lacking  a  railroad  on  its  top  for  emer¬ 
gency  revetting,  it  is  not  as  safe  as  the  regular  revetted 
levees  of  the  delta,  but  it  is  expected  to  reduce  flood 
danger  even  if  breached,  since  much  of  the  flood  flow  of 
,the  river  will  probably  have,  passed  down  to  the  Gulf 
before  the  breach  occurs. 
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Moving  the  440-Ft.  Truss  Spans  of 
Sixth  St.  Bridge,  Pittsburgh 

Old  Allegheny  River  Crossing  to  Be  Removed — 
Spans  Floated  Downstream  to  Replace 
Old  Highway  Bridge 

By  I).  T.  Jerman 

Engineer,  The  Foundation  I'o.,  1‘ittsburgh 

SIXTH  ST.  bridge  across  the  Allegheny  River  at 
Pittsburgh  was  ordered  removed  by  the  War  De¬ 
partment  several  years  ago  as  an  obstruction  to  naviga¬ 
tion,  its  headroom  and  clearance  width  being  insufficient 
to  accommodate  the  increased  traffic  on  the  Allegheny 
River.  The  removal  order  included  also  two  other 
downtown  bridges,  at  Seventh  and  Ninth  Sts.  These 


latter  w’ere  rebuilt  during  the  pa.st  two  years,  the  old 
structures  being  taken  down  and  scrapped.  Sixth 
bridge,  the  last  of  the  three  to  be  renewed,  had  a  suinr- 
structure  that  was  considered  still  suitable  for  lighter 
service,  and  the  county  therefore  decided  to  rene  ve 
it  some  miles  downstream  and  re-erect  it  as  a  highway 
bridge  across  the  back  channel  of  the  Ohio  River  be¬ 
tween  Neville  Island  and  Coraopolis. 

Accordingly,  the  Department  of  Public  Works  of 
Allegheny  County,  under  Norman  F.  Brown,  director, 
contracted  with  The  Foundation  Co.  to  remove  the 
bridge  from  its  present  location  and  re-erect  it  at  the 
Coraopolis  site.  It  was  decided  to  accomplish  the  re¬ 
moval  by  floating  the  spans  integrally  on  scows. 

The  bridge  consists  of  two  spans,  each  440  ft.  long, 
44  ft.  wide,  80  ft.  high,  weighing  1,600  tons  each  (Fig. 
1).  The  south  span  was  taken  in  hand  first;  the  north 
span  will  follow. 


mill 
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RE.MOVI.NF,  SOFTH  SPAN  OF  SIXTH  ST.  BRIDGE  OVER  ALLEGHENY  RIVER.  PITTSBURGH 

before  work  began.  4_Tower  at  the  south  bank. 

Fig.  2— Supports  at  river  pier.  ™  ..  *  „  at  tne  south  Dang. 

Fig.  3 — Jacks,  billets  and  pin  at  top  of  the  links.  ^ — Span  afloat  on  barges. 
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To  lower  the  spans  to  the  scows  on  which  they  are 
to  be  floated,  the  contractor  desijrned  a  steel  tower 
capable  of  carrying  the  ends  of  both  spans  at  the 
center  pier,  and  a  similar  tower  for  the  south  end  of 
the  south  span,  the  latter  to  be  subsequently  moved 
to  the  north  end  of  the  north  span.  The  towers  were 
erected  by  cutting  recesses  in  the  stone  masonry  and 
transferring  the  load  from  the  shoes  to  the  tower  (see 
Figs.  2  and  3).  After  the  load  had  been  transferred 
to  the  steel  tower  the  masonry  was  removed  and  the 
bridge  was  ready  for  lowering. 

?"ach  .shoe  was  supported  on  four  tension  plates  or 
steel  straps,  18x1  in.,  47  ft.  long,  punched  with  26 
holes  7  in.  in  diameter  and  15  in.  from  center  to  cen¬ 
ter;  the  spacing  of  holes  was  made  to  correspond  with 
the  runout  of  the  jacks.  The  jacks  bore  against  a 
billet,  which  in  turn  bore  against  one  of  the  steel  pins 
passing  through  the  straps. 

After  the  load  was  taken  by  the  jacks,  a  lower  pin 
was  removed  and  the  jacks  were  allowed  to  bleed  until 
the  next  hole  could  be  caught  down  below  and  pinned 
off.  The  jacks  were  then  further  released  and  the  bil¬ 
let  and  upper  pin  moved  up  15  in.,  to  the  next  hole.  The 
lowering  operation  was  thus  repeated,  hole  by  hole, 
until  the  span  rested  on  the  barges. 

Four  500-ton  hydraulic  jacks  were  used  in  the  opera¬ 
tion. 

The  span  was  lowered  onto  four  steel  barges,  each  of 
1,000  tons  capacity,  fastened  together  in  pairs  and 
placed  longitudinally  with  the  span.  Blocking  was 
placed  on  the  steel  girders  that  fastened  the  barges  to¬ 
gether,  at  each  panel  point  of  the  span,  so  that  the 
span  is  resting  at  42  points.  In  this  nest  of  blocking 
there  are  set  ordinary  screw  jacks  of  40  tons  capacity, 
to  be  used  subsequently  in  relieving  the  tension  in  the 
top-chord  pins. 

After  the  span  was  loaded  on  barges,  which  took  one 
day,  it  was  moved  endwise  so  that  the  shoes  cleared 
the  center  pier  tower,  and  then  swung  dowmstream, 
where  steamboats  took  hold  of  it  and  towed  it  to  the 
north  shore  of  the  Allegheny  River  above  Manchester 
bridge. 

Due  to  the  fact  that  there  is  not  sufficient  clearance 
under  either  the  Manchester  bridge  over  the  Allegheny 
or  the  Ohio  Connecting  R.R.  bridge  over  the  Ohio 
River,  to  pass  the  span,  it  will  be  necessary  to  take  off 
a  portion  of  the  top  chord  so  as  to  decrease  its  height 
and  enable  it  to  pass  under  the  bridges.  This  method 
was  decided  upon  as  being  .safer  than  an  attempt  to 
submerge  the  barges,  and  probably  a  cheaper  method 
in  view  of  the  fact  that  two  bridges  must  be  passed. 
The  span  is  to  be  transported  down  the  Ohio,  passing 
under  the  two  bridges  mentioned,  through  the  Ems- 
worth  lock,  and  up  the  back  channel  of  the  Ohio,  and 
placed  in  position  on  new  piers  which  are  built  for  its 
reception,  at  the  crossing  from  Neville  Island  to 
Coraopolis. 

As  soon  as  the  present  span  is  placed  on  its  founda¬ 
tion  at  Coraopolis,  barges  and  blocking  will  be  brought 
back  to  Sixth  St.  to  receive  the  north  span,  and  the 
process  described  will  be  repeated. 

The  south  span  was  successfully  removed  on  May  4, 
and  it  is  expected  to  transport  it  to  its  new  location, 
river  conditions  permitting,  by  June  1. 

The  work  was  planned  and  carried  out  by  the  Pitts¬ 
burgh  office  of  The  Foundation  Co. 


Mississippi  Floods  Not  a  Development 
of  Recent  Years 

GREAT  flood  which  occurred  in  the  Mi.ssissippi 
River  in  1543  was  described  by  Garcilaso  de  la 
Vega  in  a  history  of  De  Soto’s  Expedition  on  the  North 
American  Continent,  entitled  "La  Florida  del  Inca.”  It 
is  a  record  that  goes  a  long  way  toward  proving  that 
deforestation  has  had  little  or  nothing  to  do  with  the 
floods  which  oexur  in  the  Mi.ssi.ssippi  valley.  The  vol¬ 
ume  containing  the  description  of  the  flood  was  found 
by  Glenn  W.  Caulkins,  superintendent  of  .schools.  Cash- 
mere,  Wash.,  while  in  Peru.  A  translation  of  it  was 
published  recently  in  the  Wenatchee  Daily  World. 

The  account  begins  by  de.scribing  how  Fernando 
De  Soto  sailed  from  Havana,  Cuba,  in  1539,  landed  at 
what  is  now  Tampa,  Fla.,  and  traversed  Florida,  Geor¬ 
gia,  North  and  South  Carolina,  and  Alabama.  He 
crossed  the  Mississippi,  which  he  called  the  Rio  Grande, 
near  Memphis  and  traveled  through  Arkansas  and 
Louisiana,  returning  to  the  Missi.ssippi,  where  the  rem¬ 
nants  of  the  expedition  while  preparing  boats  to  go 
down  the  Mississippi  to  reach  Mexico  were  attacked  by 
Indians.  At  that  juncture  a  flood  occurred  in  the  Mis¬ 
sissippi  which  was  described  as  follows: 

Then  God,  oui'  Lord,  hindered  the  work  with  a  mighty 
flood  of  the  great  river,  which,  at  that  time — about  the 
eighth  or  tenth  of  March  (of  1543) — began  to  come  down 
with  an  enormous  increase  of  water;  which  in  the  beginning 
overflowed  the  wide  level  ground  between  the  river  and  the 
cliffs;  then  little  by  little  it  rose  to  the  top  of  the  cliffs. 
Soon  it  began  to  flow  over  the  fields  in  an  immense  flood, 
and  as  the  land  was  level  without  any  hills  there  was 
nothing  to  stop  the  inundation. 

On  the  18th  of  March  of  1543,  which  that  year  was 
Palm  Sunday,  when  the  Spaniards  were  marching  in  pro¬ 
cession  the  river  entered  with  ferocity  through  the  gates 
of  the  town  of  Aminoya,  and  two  days  later  they  were 
unable  to  go  through  the  streets  except  in  canoes. 

The  flood  was  40  days  in  reaching  its  greatest  height, 
which  was  the  20th  of  April,  and  it  was  a  beautiful  thing 
to  look  upon  the  sea  where  there  had  been  fields,  for  on 
each  side  of  the  river  the  water  extended  over  twenty 
leagues  of  land  and  all  of  this  area  was  navigated  by 
canoes,  and  nothing  was  seen  but  the  tops  of  the  tallest 
trees. 

On  account  of  these  inundations  of  the  river  the  people 
build  their  houses  on  the  high  land,  and  where  there  is  none, 
they  rai.se  mounds  by  hand,  especially  for  the  houses  of  the 
chiefs;  the  houses  are  constructed  three  or  four  stages  above 
the  ground,  on  thick  posts  that  serve  as  uprights  and  between 
uprights  they  lay  beams  for  the  floors,  and  above  these  floors 
which  are  of  wood,  they  make  the  roof,  with  galleries 
around  the  four  sides  of  the  house  where  they  store  their 
food  and  other  supplies,  and  here  they  take  refuge  from 
the  great  floods.  The  floods  do  not  occur  every  year,  but 
when  in  the  regions  where  the  rivers  have  their  source 
there  have  been  heavy  snows  the  preceding  winter  with 
rains  in  the  following  spring;  and  thus  the  flood  of  that 
year  of  1543  was  very  great  on  account  of  the  heavy  snow 
which  had  fallen  the  preceding  winter.  These  floods  occur 
every  14  years,  according  to  what  an  old  Indian  woman 
told  us,  which  can  be  verified  if  the  country  is  conquered 
as  I  hope  it  will  be. 

*  *  *  * 

Towards  the  end  of  April  the  flood  began  to  subside,  as 
slowly  as  it  had  increased,  so  that  even  by  the  20th  of 
April  the  Spaniards  were  unable  to  walk  in  the  streets 
except  by  wading  in  the  water. 

*  *  *  * 

By  the  end  of  May  the  river  had  returned  within  its 
banks. 
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Building  6-M.G.  Covered  Reservoir  at  Madison,  Wis. 

Circular  Concrete  Reservoir  with  Counterfort  Outer  and  Partition  Walls — Roof  Carried  by  Walls 
and  by  Columns — Concrete  Placed  by  Crawler  Crane  and  Bucket 


By  L.  a.  Smith 

Superintendent  of  Water-Works,  Madison,  Wis, 


Before  proceeding  with  the  design  of  a  6-m.g. 
covered  reinforced-concrete  circular  high-pressure 
reservoir  for  the  water-works  of  Madison,  Wis., 
a  rather  complete  study  of  existing  reservoirs  in  the 
United  States  and  Canada  was  made,  as  well  as  of 
reservoir  failures.  Engineering  periodicals  and  books 
in  the  engineering  library  of  the  University  of  Wiscon¬ 
sin  were  the  sources  of  information.  This  study  re¬ 


minimum,  and  this  type  can  be  built  very  easily  in 
sections.  It  has  the  further  advantage  of  being  well 
adapted  to  the  use  of  integral  forms.  The  general  de¬ 
sign  and  details  of  expansion  joints  and  other  feature.s 
are  shown  in  Figs.  2  and  3. 

A  partition  wall  through  the  center  insures  circula¬ 
tion  of  the  water  in  storage,  and  eliminates  the  nece.s- 
sity  of  reverting  to  the  direct-pressure  system  whenever 
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FIG.  1— CIKCULAR  KEINFORCED-CONCRETE  RESERVOIR  OF  6-M.G.D.  CAI'ACITV,  WITH 


vealed  the  rather  remarkable  fact  that  about  three  out 
cf  every  ten  concrete  re.servoirs  built  prior  to  1924 
failed  to  give  satisfactory  service.  It  was  apparent  that 
a  very  conservative  design  was  imperative  and  that 
extreme  care  was  nece.ssary  in  planning  the  details. 
After  careful  study  a  site  at  suitable  elevation  for  a 
reservoir  to  float  on  the  distribution  system  was  found 
on  soil  which  was  a  mixture  of  .sand  and  clay. 

Design — The  range  of  pressure  was  limited  to  ap¬ 
proximately  10  lb.  per  .sq.in.  and  the  net  water  height 
in  the  reservoir  was  fixed  at  25  ft.  With  a  capacity  of 
6  m.g.  this  is  equivalent  to  10,000  gal.  per  sq.in.  on 
each  side,  and  is  an  easily  remembered  ratio.  This 
condition  fixed  the  necessary  area  at  32,000  sq.ft.  For 
economy  a  circular  reservoir  205  ft.  in  diameter  was 
adopted. 

Three  types  of  construction  for  the  circular  shape 
were  considered;  (1)  the  ring,  (2)  the  buttress,  and 
(3)  the  counterfort  type,  the  last  being  adopted.  The 
ring  type  was  eliminated  because  the  amount  of  form 
lumber  and  concrete  materials  as  well  as  mixing  and 
placing  equipment  neces.sary  for  pouring  at  one  time 
was  excessive.  The  buttress  type  was  eliminated  be¬ 
cause  the  topography  of  the  site  necessitated  an  ex¬ 
cavation  varying  from  6  to  32  ft.  in  depth  and  a  con¬ 
siderable  extra  quantity  of  earth  would  have  to  be  re¬ 
moved  for  the  buttresses  and  footings.  The  counter¬ 
fort  type  was  selected  as  the  excavation  would  be  a 


cleaning  or  repairing  is  nece.ssary.  This  wall  is  of  the 
counterfort-buttre.ss  type,  as  this  is  most  economical 
for  a  wall  which  mu.st  withstand  pressure  from  each 
side.  The  outside  walls  are  vertical,  with  a  batter  of 
8  in.  on  the  outside  face,  the  thickne.ss  being  24  in.  at 
the  bottom  and  16  in.  at  the  top.  The  counterforts  arc 
12  in.  thick.  The  width  of  the  wall  footings  was  de¬ 
signed  to  prevent  overturning  of  the  outside  w’all  when 
the  reservoir  is  full,  making  no  allowance  for  backfill, 
and  full  upward  pressure  of  25-ft.  head  through  the 
floor.  The  outside  and  partition  walls,  including  coun¬ 
terforts,  were  divided  in  sections  approximately  50  ft. 
in  length,  as  such  a  section  contains  about  120  cu.yd. 
of  concrete  and  can  be  poured  easily  in  a  working  day. 
The  end  counterforts  in  each  section  were  16  in.  thick, 
of  which  8  in.  was  poured  with  each  section,  notches 
being  made  by  using  2x4-in.  timbers  in  the  face  of  the 
first  half  poured  to  prevent  slippage.  All  sections  were 
designed  as  separate  units. 

To  provide  for  expansion,  a  bent  copper  strip  was 
embedded  in  the  sloping  face  of  each  double  counterfort 
to  cover  the  joint  between  sections.  Its  section  was 
curved  to  provide  the  excess  metal  necessary,  and  its 
location  was  such  as  to  allow  inspection  at  any  time 
from  the  inside.  A  galvanized-iron  strip  4  in.  wdde  was 
set  on  edge  in  the  footings  under  the  center  of  the 
outside  and  partition  wall,  and  embedded  in  the  w’all  to 
prevent  leakage.  Notches  were  also  left  in  the  wall 
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Steel  to  prevent  the  outside  walls  and  footings  from  outside  wall.  Inlet  and  discharge  connections  are  of 
being  pushed  out,  no  allowance  being  made  for  friction  cast-iron  pipe,  so  arranged  in  an  outside  valve  chamber 

that  either  or  both  halves  of 
the  reservoir  can  be  used. 
Check  valves  provide  that  all 
the  water  enters  one  side  and 
is  fed  from  the  other  side, 
thus  insuring  circulation. 

Construction  Work  —  The 
grading  involved  20,000  cu.yd. 
of  cut  and  l.S,000  cu.yd.  of  fill, 
with  3,150  yd.  of  haul.  This 
work  was  done  with  a  steam 
rhovel  and  by  teams  with 
dump  wagons  and  graders. 
For  the  concrete  work  (5,145 
cu.yd.)  the  quantities  and  unit 
prices  were;  1,870  cu.yd.  in 
footings  and  floors,  $12  per 
cu.yd.;  1,987  cu.yd.  in  walla 
and  counterforts  and  345  cu.yd. 
in  columns  and  panels,  $17; 
943  cu.yd.  in  roof,  $22;  506 
tons  of  reinforcing  steel,  4c. 
per  pound.  The  sand  and 
gravel  was  specially  graded 
for  this  work  and  the  cement 
was  tested  by  the  Wisconsin 
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Hijrhway  Commission.  Batches  were  hauled  to  the  job  rods  inserted,  and  were  poured  by  use  of  the  crane  and 
and  dumped  into  the  mixer  hopper.  After  mixing  for  bucket.  The  roof  forms  were  built  as  a  trestle  with 
IJ  min.  the  concrete  was  discharged  into  a  steel  hopper-  supports  spaced  6  ft.  c.  to  c.,  beginning  at  a  distance 
bottom  bucket  with  bottom  opening  and  conveyed  by  a  of  3  ft.  from  column  centers.  The  bottom  half  of  each 
crawler-crane  to  its  place  in  the  forms.  Fig.  4  shows  support  was  made  from  plank  salvaged  from  the  wall 
the  concreting  plant,  with  the 
crane  placing  a  bucket  load  ^ 

ladder  frames  made 

The.se  were  made  to 

the  batter  the 

edges  to  the  horizontal 

Bolts  to  hold  the  bottom 
of  the  frames  had  been  em- 
bedded  in  the  footings.  Wood 
forms  the  walls  and 
counterforts  were  built  in  sec- 
tions  and  moved  by  the  crane. 

The  outside  wall  forms  were 
shaped  to  the  proper  curva¬ 
ture  by  using  horizontal  6-in. 
channels,  properly  bent. 

To  these  were  bolted  3xl0-in. 

vertical  planks.  Counterfort  forms  were  built  in  rec¬ 
tangles  and  then  sawed  diagonally  to  make  two  side 


FIG.  4— CONCRFTI.NG  THE  RESERVOIR  WARE 
Motor  truck  delivering  batch  to  mixer.  Revolving  crane  on  crawler  is  placing  a  bucket 
of  concrete  at  the  form. 


forms,  using  two  planks  spiked  together  to  make  a  T 
section.  On  these  were  placed  4x4-in.  sticks  set  in 
adjustable  shores  and  sup¬ 
porting  t  i  pi  b  e  r  s 
across 
2xl2-in. 


8xl0-in., 
which  were  placed 
planks  on  edge. 
These  planks  were  leveled 
up  by  the  use  of  the  adjust¬ 
able  shores  and  the  1-in.  roof 
boards  were  put  on.  Cross 
bracing  prevented  swaying. 
Wall  and  counterfort  forms 
were  held  in  place  by  form  ties 
made  of  bolts,  rods,  cones  and 
collars,  so  arranged  that  forms 
could  be  accurately  spaced. 
After  pouring,  the  collars, 
cones  and  end  bolts  were  re¬ 
moved,  leaving  the  spacer  bolts 
embedded  in  the  walls,  IJ  in. 
beneath  the  surface. 

Finally,  the  inside  and  outside 
surfaces  of  all  the  walls  and  the 
counterforts  were  given  a  3-in. 
coat  of  gunite  to  cover  stony 
places,  to  fill  the  holes  left  by 
removing  form-tie  cones,  and  as 
a  further  precaution  against 
leakage. 

When  completed,  each 
half  of  the  reservoir  was  w’ashed 
and  cleaned.  Chlorinated  water 
was  used  in  filling  and  bacterial  analyses  were  made 
of  the  water.  After  the  water  had  been  pronounced 
safe  by  the  city  Health  Department  the  reservoir  was 
put  into  service  in  December,  1926.  There  were  two 
moist  spots  on  the  walls,  and  a  small  leakage  through 
the  floor,  neither  of  which  caused  concern. 

Designers  and  Builders — The  design  and  construction 
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the  new  works  were  placed  in  service.  Operating 
data  for  the  past  2J  years  are  given  in  Table  II.  The 
CO,  in  the  ground  water,  assumed  to  be  120  p.p.m.,  is 
largely  removed  by  air-lift  pumping  and  is  further 
reduced  by  the  coke  aerators  in  the  aeration  plant. 


Operating  Results  at  Iron  Removal  Plant 
at  Memphis,  Tenn. 

By  F.  a.  Mantel. 

Chemist,  Water  lU'partment,  Memphis,  Tenn. 

The  municipally  owned  water  supply  of  Memphis, 
Tenn.,  is  at  the  present  derived  from  29  new 
wells,  pumpe'd  by  air-lift  from  a  central  station.  The 
underground  water  contains  objectionable  amounts  of 
iron,  carbon  dioxide  and  hydrogen  sulphide,  for  the 
removal  of  which  purification  works  were  placed  in 
.service  in  June,  1924.  A  description  of  the.se  works. 


The  1926  Typhoid  Honor  Roll 
Four  of  the  large.st  cities  of  the  United  States  had 
not  a  single  death  from  typhoid  fever  last  year,  accord¬ 
ing  to  the  1926  typhoid  survey  of  the  Journal  of  the 
American  Medical  Association  contained  in  its  issue  of 
April  9.  The.se‘:were  Albany,  Utica  and  Yonkers,  N.  Y., 
and  Youngstown,  Ohio.  Thirty-one  other  cities,  making 
35  in  all,  stand  on  the  year’s  honor  roll  with  less  than 
2  deaths  per  100,000  for  the  year. 


of  the  reservoir  were  under  the  direction  of  the  writer, 
as  superintendent  of  water-works.  For  the  design  of 


TABLE  I— AVERAGE  ANALYSES  OK  WATER  FROM  TAVO  C.ROI  PS  OF 


FIG.  6— COLUMN  FORMS  FOR  MADISON  RESERVOIR 

Sectional  steel  forms  were  used.  Reinforcement  of  columns 
consisted  of  steel  spirals  and  rods. 


approved  by  E.  E.  Parker,  city  engineer.  E.  L.  Nord- 
ness,  construction  engineer  of  the  Water  Department, 
was  in  charge  of  the  general  investigations  and  of  the 
construction  work.  The  contractors  were  J.  F.  Icke, 
for  the  grading,  at  $10,637,  and  O’Dea  &  Shafer  for 
the  concrete  work,  at  $123,000. 
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the  concrete  structure,  the  Water  Departmei 
J.  Glaettli,  Jr.,  formerly  an  instructor  in  o 
sign  at  the  University  of  Wisconsin,  and  the 
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State  of  Washington  Moves  to 
Abolish  Toll  Bridges 

Act  Provides  for  Toll  Regulation  and  Paves  the  Way 
for  Public  Ownership— Separate  Act  for 
Portland  Interstate  Bridge 

HE  right  to  acquire  toll  bridges  by  purchase  or  by 
condemnation  was  given  to  the  state  of  Washing¬ 
ton  and  to  its  counties  by  an  act  passed  at  the  recent 
session  of  the  legislature  of  that  state.  The  act  repeals 
all  previously  enacted  state  laws  under  which  toll 
bridges  have  been  built,  requires  owmers  of  toll  bridges 
to  submit  to  the  department  of  public  works  an  annual 
report  on  their  revenues  as  well  as  costs  of  repair, 
operation  and  maintenance,  and  provides  for  the  regu¬ 
lation  of  tolls  collected  on  such  bridges. 

A  report  covering  five  existing  toll  bridges,  giving 
recommendations  relative  to  their  purchase  by  the  state 
and,  in  cases  where  purchase  is  advi.sed,  stating  the 
amounts  that  can  economically  be  paid,  was  made  to 
the  legislature  by  a  committee  of  four  which  included 
the  state  highway  engineer.  This  report  was  submitted 
some  months  before  the  passage  of  the  act  referred  to 
above.  Another  act  passed  at  the  same  session  of  the 
legislature  also  follows  the  recommendation  of  the  re¬ 
port  in  the  matter  of  opening  negotiations  for  the  pur¬ 
chase  of  one  of  the  five  bridges,  namely,  the  one  across 
the  Columbia  River  between  Vancouver,  Wash.,  and 
Portland,  Ore. 

The  general  act  fir.st  referred  to  in  the  foregoing 
declares  that  “the  highway  policy  of  this  state  shall  be 
that  all  public  highways  within  the  state  shall  be  free 
and  open  for  travel  and  that  the  state  shall  hereafter 
regulate  all  tolls  collected  for  use  on  any  toll  bridge 
on  any  state  highway.”  It  authorizes  the  state  to  take 
over  toll  bridges  after  legislative  appropriation  for  the 
acquisition  of  such  bridges  has  been  made,  and  similar 
authorization  for  purchase  is  also  given  counties  but 
without  the  proviso  that  requires  an  advance  appro¬ 
priation. 

The  report  of  the  committee  of  four  on  existing 
toll  bridges  now  operated  under  franchise  by  private 
parties  was  made  in  accordance  with  an  act  of  the  legis¬ 
lature  passed  in  1925.  This  act  asked  for  data  about 
toll  bridges  as  follows:  (1)  The  date  of  construction, 
cost,  probable  life,  present  value  and  replacement  value; 
(2)  the  cost  of  maintenance  and  rate  of  tolls  charged 
on  such  bridges,  the  volume  of  travel  thereon  and  the 
probable  future  volume  of  travel  thereon;  (3)  the  prob¬ 
able  sums  necessary  to  be  paid  by  the  state  for  the  pur¬ 
chase  of  .said  bridges  from  the  several  owners  and  any 
other  related  facts  that  the  committee  considered 
material. 

The  five  bridges  covered  specifically  in  the  report 
are  the  Pasco-Kennewick  bridge,  the  Pasco-Burbank 
bridge,  the  Metaline  Falls  bridge,  the  Nasel  River 
bridge  and  the  Vancouver-Portland  bridge.  Data  on 
each  of  these  structures  are  presented  separately  in  the 
report  arranged  as  follows:  (a)  History  and  descrip¬ 
tion  of  project;  outline  of  organization  of  company  if 
privately  owned;  (b)  type  and  design  of  structure, 
including  load-carrying  capacity  as  compared  with 
present-day  standards,  etc.;  (c)  awarding  of  contracts, 
supervision,  construction,  records  and  final  cost  of 


structure  including  quantities  of  materials  entering 
structure,  promotion,  right-of-way,  etc.;  (d)  traffic  con¬ 
ditions  covering  past,  present  and  probable  future  traffic 
together  with  schedule  of  tolls  and  estimate  of  pa.st, 
present  and  probable  future  income;  (e)  probable  life 
of  present  structure;  cost  of  maintenance  and  cost  of 
necessary  repairs  or  betterments,  and  depreciation  to 
present  time ;  present  value  of  the  structure  to  the  state 
of  Washington,  including  cost  to  replace  structure  at 
present  time  or  build  one  of  equivalent  usefulness;  (f) 
conclusions  and  recommendations. 

The  report  gives  a  tabulation  of  the  average  yearly 
cost  of  service  to  the  public  on  each  of  the  five  bridges 
in  question,  placing  in  one  column  the  costs  of  opera¬ 
tion  as  a  free  bridge  and  beside  it  the  costs  for  a  toll 
bridge;  the  former  includes  sinking  fund  and  interest 
and  the  latter  does  not  include  taxes.  From  figures 
given  in  this  table  it  appears  that  the  cost  of  service 
on  private  toll  bridges  operating  on  the  highway  system 
of  Washington  ranges  from  63  to  185  per  cent  more 
than  the  total  cost  to  the  state  for  maintaining  the 
.same  service  if  the  bridges  were  owned  by  the  state. 
Of  the  total  amount  of  tolls  collected  by  private  owmers, 
15  to  27  per  cent  was  spent  for  the  collection  of  tolls  and 
other  incidental  expenses  due  to  the  fact  that  the 
bridges  were  operated  as  toll  bridges. 

Other  reasons  pointed  out  as  arguments  against  the 
continuation  of  the  toll  bridge  plan  were :  (1)  Interest 
on  money  borrowed  by  the  state  does  not  exceed  5  per 
cent  as  compared  to  the  7  or  8  per  cent  paid  by  private 
corporations.  (2)  Because  the  success  of  a  toll  bridge 
depends  largely  on  investment  in  the  roads  leading  to 
it,  a  privately  owned  toll  bridge  capitalizes  the  invest¬ 
ment  in  the  public  highway  system.  (3)  The  greater 
cost  of  toll  bridges  as  compared  to  bridges  built  by  state 
or  county  increases  the  operating  cost  and  hence  the 
burden  on  the  traveling  public. 

The  act  authorizing  acquisition  of  part  interest  in 
the  interstate  highway  bridge  across  the  Columbia 
River  so  as  to  transfer  interest  and  control  in  the  struc¬ 
ture  from  Clark  County  to  the  state  of  Oregon,  pro¬ 
vides  that  this  purchase  shall  not  be  consummated  until 
an  agreement  with  the  Oregon  joint  owners  of  the 
bridge  has  provided  that  it  shall  be  maintained  and 
operated  without  tolls  on  privately  owned  vehicles.  The 
price  that  may  be  paid  for  the  acquisition  of  these 
interests  is  not  stipulated  but  is  left  to  the  discretion  of 
committees  designated  to  handle  the  matter. 

Cross-Connections  Cause  Outbreak  in  England 
Cross-connections  between  the  municipal  and  an  in¬ 
dustrial  water-supply  system  have  been  held  responsible 
for  an  outbreak  of  “zymotic  diarrhea”  in  the  Borough 
of  Poplar,  England,  last  July,  according  to  a  report 
of  the  Ministry  of  Health,  summarized  briefly  in  the 
London  Surveyor  of  May  6,  1927.  The  regular  supply 
is  furnished  by  the  Metropolitan  Water  Board  of  Lon¬ 
don.  Most  of  the  cases  of  illness  were  located  on  a  road 
opposite  the  works  of  the  Metropolitan  Gas  Co.  These 
works  are  supplied  not  only  from  the  metropolitan  works 
but  also  from  the  River  Lea  “which,”  the  Surveyor  says, 
“is  obviously  polluted  at  this  point.”  There  were  “sev¬ 
eral  cross-connections  guarded  by  valves ;  and  the  pollu¬ 
tion  was  caused  by  polluted  water  being  forced  back  into 
the  board’s  mains,  which  have  now  been  disconnected.” 


New  12-M.G.D.  Water  Purification  Plant  for  Oakland 


Aerator,  Mechanical  Alum  Mixer,  Joint  Coagulating:  and  Settling  Basin. 
Single  Filter  Operating  Stand  and  Wash  Water  Reclaimer 


and  marked  changes  in  turbidity,  contains  appreciable 
amounts  of  colloidal  coloring  matters,  and  sometimes 
has  a  high  algal  content.  The  coagulation  units  are 
of  the  type  developed  for  the  filtration  plant  at  Sacra¬ 
mento,  Calif,  (see  Engineering  Xe^of-Record,  June  2. 
1921,  p.  924).  The  process  of  dosing  by  the  use  of  cir¬ 
cular  tanks  connected  in  series  was  patented  by  Wilfred 
F.  Langelier,  associate  professor,  sanitary  engineering. 
University  of  California. 

Instead  of  the  usual  baffled  mixing  channel  or  cham¬ 
ber,  there  are  used  four  circular  concrete  tanks.  21  ft. 
in  diameter  and  21  ft.  deep,  each  tank  equipped  with 
a  variable-speed  motor-operated  stirring  mechanism 
which  imparts  a  swirling  rotary  motion  to  the  water. 
The  diameter  of  these  tanks  was  kept  down  to  a  mini- 


THE  additional  12-m.g.d.  water  purification 
plant  for  Oakland,  Calif.,  just  put  in  use  by  the 
Ea.st  Bay  Water  Co.,  has  as  its  main  features  a  105- 
nozzle  aerator,  mechanical  alum  mixers,  a  choice  between 
three  methods  of  operating  the  coagulating  and  settling 
basins,  large  filter  units,  but  divided  and  operated  in 
half;  a  single  operating  table  for  the  eight  half-filters; 
and  reclamation  of  w’ash  w-ater.  In  size,  the  new  plant, 
which  treats  water  from  the  16-m.g.  Upper  San  Leandro 
impounding  reservoir,  duplicates  the  earlier  plant  built 
to  improve  the  quality  of  the  water  from  the  14,000- 
m.g.  San  Pablo  impounding  reservoir  of  the  company. 
In  design,  the  new  plant  embodies  improvements  based 
on  operating  experiences  and  full-scale  tests  made  at 
the  old  plant.  Since  the  design  for  the  new  plant  was 


FIG.  1— GENERAL  VIEW  OF  WATER  PURIFICATION  PLANT,  WGTH  AERATOR  IN  FOREGROITND 
Only  part  of  the  nozzlea  of  the  aerator  are  In  operation  In  this  view.  See  detail  in  FIk.  2  and  view  FIjr.  3. 


made  by  the  organization  that  will  operate  it,  every 
detail  of  arrangement  was  w’orked  out  with  a  view  to 
operating  economy  and  efficiency,  resulting  in  a  high 
degree  of  flexibility  combined  with  great  simplicity  of 
control.  Economy  in  first  cost  was  aided  by  the  use  of 
nothing  but  standard  parts  and  fittings. 

The  general  layout  of  the  plant  is  shown  by  the  small 
plan  while  the  larger  plan  and  developed  section  show 
the  routing  of  the  water  from  the  aerator  through  the 
alum  mixing  tanks,  the  joint  coagulating  and  settling 
reservoirs,  the  filters  and  to  the  clear  water  reservoir. 
The  elements  of  the  plan  will  be  described  in  succession. 

Aerator — Water  from  the  impounding  reservoir,  near 
by,  passes  to  the  aerator  which  consists  of  105  2i-in. 
nozzles  in  an  oval  concrete  basin.  The  jets  along  the  axis 
of  the  basin  are  vertical  and  those  around  the  rim  are 
set  at  an  angle  of  45  deg.  For  architectural  effect,  the 
water  level  is  close  to  the  ground  surface,  with  only 
the  tips  of  the  nozzle  projecting. 

Chemical  Feed  and  Mixing — The  aerated  water  is 
dosed  with  sulphate  of  alumina  by  means  of  dry-feed 
machines,  in  duplicate.  The  dosage  is  varied  to  suit  the 
condition  of  the  raw  water  which  is  subject  to  sudden 


mum  to  avoid  too  wide  a  range  in  velocity  and  to  sim¬ 
plify  the  design  of  the  operating  mechanism.  By 
keeping  the  gear  ratio  on  the  driving  motor  down  to 
50: 1,  standard  apparatus  could  be  used.  The  paddles 
are  designed  to  operate  at  variable  rates,  and  the  water 
velocities  as  high  as  3  ft.  per  sec.  may  be  developed. 

To  conserve  head  and  more  particularly  to  avoid  ex¬ 
cessive  turbulence,  the  inlets  and  outlets  of  the  coagulat¬ 
ing  tanks  were  made  unusually  large.  The  connecting 
passageways  or  flumes  are  all  rectangular  and  the 
numerous  openings  which  afford  connection  for  all  pos¬ 
sible  operating  combinations  are  controlled  by  means 
of  stop  logs.  These  stop  logs  are  interchangeable  and 
as  there  is  usually  no  appreciable  difference  in  head  on 
opposite  sides  and  since  the  routing  of  the  flow  is  not 
changed  frequently,  this  type  of  control  has  been  found 
to  be  simple,  efficient  and  inexpensive.  The  total  loss 
of  head  in  this  part  of  the  plant,  from  the  aeration 
basin  to  the  water  level  in  the  sedimentation  basins, 
with  the  plant  running  at  a  rate  of  13  m.g.d.,  was  2 
inches. 

Coagulating  and  Settling  Reservoirs — The  combined 
coagulation  and  sedimentation  basins  have  been  designed 
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to  permit  unusually  flexible  operation  to  meet  wide 
variations  in  the  character  of  the  raw-  water.  In  the 
split-dose  system,  the  water  passes  in  series  through 
two  coagulating  tanks,  thence  through  one  sedimenta¬ 
tion  basin,  in  series  through  the  other  two  coagulating 
tanks,  and  finally  through  the  remaining  sedimentation 
basin.  In  the  single-dose,  parallel  operation,  water  flows 
in  series  through  all  four  coagulating  tanks  and  thence 
through  the  sedimentation  basins  in  parallel.  In  the 
single-dose,  series  operation,  the  water  passes  in  series 
through  all  four  coagulating  tanks,  thence  through  the 
sedimentation  basins  in  series.  Coagulation  and  sedi¬ 
mentation  can  continue  with  either  sedimentation  or 
coagulation  basins  out  of  service. 

Each  basin  has  a  holding  capacity  of  1  m.g.  and  is 
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FIG.  4— PKT.MI.S  OF  .^I.FM  MIXING  TANK 

of  the  sand  is  highly  desirable  because  of  the  man- 
gane.se  content  of  the  raw  water  which  forms  a  sticky 
hydrate  not  easily  removed  and  which  tends  to  make 
the  sand  plastic.  This  adhesive  quality  makes  the  sand 
liable  to  crack  under  water;  also,  in  the  ordinary  wash¬ 
ing  without  some  preliminary  agitation  to  break  up 
sand  incrustation,  the  wash-water  is  likely  to  develop 


FIG.  3— AERATOR  BASIN  SHOWING  NOZZLE  ARRANGE¬ 
MENT  AND  CENTRAL  CONTROL  WEIR 

provided  with  a  longitudinal  baffle  that  causes  the  flow 
to  follow  the  shape  of  the  letter  U,  with  either  end 
available  for  inflow  or  outflow.  The  openings  into  this 
basin,  which  are  at  surface  level,  are  made  very  large  so 
as  to  prevent  disruption  of  the  flow.  A  sloping  bottom 
leading  to  a  suitable  valve  connection  provides  for  sedi¬ 
ment  removal. 

Filters — The  filters  operate  under  8-  to  15-ft.  head, 
at  a  rate  of  110  m.g.d.  per  acre  instead  of  a  more  com¬ 
mon  125-m.g.d.  rate.  The  use  of  relatively  large  filter 
units  was  made  feasible  by  dividing  each  unit  into 
halves,  so  arranged  that  either  half  could  be  washed 
separately.  Since  the  rate  of  wash-water  application  is 
approximately  six  times  the  normal  rate  of  filtration, 
the  combined  effluent  of  three  double  units  is  sufficient 
to  wash  one-half  of  the  fourth  unit.  In  addition  to 
greater  simplicity,  analysis  indicated  that  the  bifurcated 
units  result  in  a  considerable  saving  in  first  cost,  more 
particularly  in  the  equipment  required  for  supplying 
and  reclaiming  the  wash  water. 

Each  filter  unit  has  eight  hydraulically-operated 
valve  or  gate  connections.  By  keeping  the  number  of 
filter  units  down  to  four,  as  compared  to  the  usual  8 
or  12  for  a  plant  of  this  capacity,  it  has  been  possible 
to  centralize  the  control  of  all  of  the  32  gates  at  a  single 
operating  table.  From  this  table,  which  is  immediately 
over  the  center  of  the  pipe  gallery,  there  is  a  clear 
view  of  all  the  filter  units  and  practically  the  entire 
pipe  gallery. 

Experience  at  the  earlier  or  San  Pablo  plant  has 
shown  that  air  agitation  preliminary  to  the  water  wash 


FIG.  5— lAIOKINO  DOWN  ON  THE  COAGULATION  BASINS 
FROM  THE  PLANT  TOWER 

and  follow  certain  channels  leaving  considerable  blocks 
of  the  sand  with  the  impurities  undisturbed.  A  dis¬ 
cussion  of  this  condition  appeared  in  Engineering  News- 
Record,  April  3,  1924,  p.  565.  As  a  result  of  this  ex¬ 
perience,  suitable  provision  for  air  agitation  of  the 
sand  has  been  made  in  the  design  of  this  new  plant. 

Perforated  red  brass  tube  underdrains  were  selected 
as  most  suitable  for  this  plant.  Experiments  showed 
that  this  type  of  underdrain,  if  laid  perfectly  level, 
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would  satisfactorily  serve  for  the  proper  distribution  of 
air.  The  underdrains  are  3  in.  in  diameter,  set  on  9-in. 
centers,  and  perforated  with  3-in.  holes  on  6-in.  centers. 

p]xi)erience  with  the.se  local  w’aters  indicates  that 
approximately  3  per  cent  of  the  output  of  the  plant  will 
be  required  for  washing  the  sand  units.  A  suitable 
“reclaim”  basin  serves  as  a  sump  from  which  the  soiled 
wash  water  may  be  returned  to  the  raw  water  supply. 

Designers  of  the  plant  take  particular  pride  in  the 
arrangement  and  connections  within  the  pipe  gallery  in 
which  are  loc-ated  all  of  the  valves  and  control  apparatus 
for  the  operation  of  the  filters.  Most  of  the  valves  in 
this  gallery  are  hydraulically-operated,  and  the  location 
of  the  pipe  lines  along  the  side  walls  leaves  the  central 
aisleway  clear  for  inspection,  repairs,  etc.,  and  there  is 
ample  direct  daylighting  through  the  two  large  open¬ 
ings  in  the  floor  above. 

Centering  on  a  single  control  table  or  operating  stand 
are  the  Jixjrating  mechanisms  which  include  eight  con- 
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nections  for  each  filter  unit.  These  consist  of  valvts 
whose  functions  are  indicated  by  the  following  mark¬ 
ings:  “Influent,”  “Effluent,”  “Rewash,”  “Waste." 

“Wash  Water”  and  “Air  Wash” — these  last  two  are 
operated  in  conjunction  with  the  other  two  valve.s 
marked  “Right”  and  “Left,”  referring  to  the  half  of  the 
unit  into  which  these  connections  lead. 

Chlorination — Local  experience  having  demonstrated 
the  effectiveness  of  pre-chlorination,  provision  has  been 
made  for  this  and  for  admitting  chlorine  to  the  water 
later  on,  also.  Chlorine  is  bought  in  one-ton  drums 
instead  of  150-lb.  containers,  thus  saving  in  co.st  and 
lessening  interruptions  in  continuity  of  dosing. 

Designs  for  the  new  plant  were  prepared  by  the  engi¬ 
neering  .staff  of  the  East  Bay  Water  Co.  under  the  direc¬ 
tion  of  G.  H.  Wilhelm,  vice-president  and  general 
manager,  with  Charles  Gilman  Hyde,  Raymond  E. 
Davis,  and  Wilfred  F.  Langelier  acting  as  advisory 
engineers. 


Dragline  Mucking  in  Rock  Tunnel  for  New  Chicago  Intake 

Hand  Mucking  Replaced  by  System  Using  Cable  Buckets  Delivering  to  Loader  Platform  Over  Spoil 
Car  Tracks — Gain  in  Speed  and  Economy — Drilling  and  Mucking  Alternate 


Chicago  is  building  a  new  water  intake  tunnel  to 
improve  supply  conditions  in  the  northern  half 
of  the  city.  The  present  work  covers  3  miles  of 
this  tunnel,  but  12  miles  of  extension  is  projected. 
It  is  in  rock,  at  about  150  ft.  depth  below  water,  with 
40  to  60  ft.  of  rock  cover.  The  section  is  of  horseshoe 
form,  13  to  16  ft.  in  equivalent  diameter.  Construction 
of  the  tunnel  has  developed  a  number  of  interesting 
and  novel  features.  Chief  of  these  is  a  dragline  muck¬ 
ing  system  with  elevated  loader  platform  which  dis¬ 
charges  the  spoil  directly  into  cars  below.  This  system 
has  produced  a  markeo  gain  in  speed  and  economy  over 
hand  mucking.  It  was  developed  by  the  engineers  of 
the  city  water  department,  who  are  constructing  the 
tunnel  by  force  account. 

On  the  accompanying  map  Fig.  2  the  new  tunnel  is 
indicated  by  heavy  dash  lines.  It  will  extend  from  a 
new  crib  just  north  of  the  Carter  H.  Harrison  crib, 
southwestward  to  the  Two-Mile  crib,  and  fhence  west¬ 
erly  to  Chicago  Ave.  The  Two-Mile  crib,  built  1865-67, 
is  the  earliest  of  the  city’s  crib  intakes  and  now  is  too 
near  shore  to  give  a  satisfactory  supply.  It  is  to  be 
put  out  of  service  when  the  new’  tunnel  is  completed, 
the  supply  for  the  three  present  intakes  from  the  crib 
then  being  provided  by  way  of  the  new  tunnel  from 
deeper  water.  Another  purpose  of  the  new  tunnel  is 
to  permit  abandoning  the  land  portions  of  the  North¬ 
west  tunnel,  which  supplies  the  Springfield  Ave.  and 
Central  Park  Ave.  pumping  stations  from  the  Carter 
H.  Harrison  crib.  The  lake  section  of  the  Northwest 
tunnel  will  be  retained,  and  will  discharge  by  a  short 
connecting  tunnel  into  the  land  section  of  the  new 
Chicago  Ave.  tunnel,  whose  extension  to  the  pumping 
stations  in  the  w’e.stern  part  of  the  city  is  to  be  under¬ 
taken  as  soon  as  practicable.  Accordingly  the  new  tun¬ 
nel  has  different  sizes  of  cross-section  (Fig.  1). 

While  the  necessity  of  increasing  the  water  supply 
is  the  prime  rea.son  for  the  construction  of  the  new 
intake  crib  and  tunnel,  one  of  the  factors  in  the  back¬ 


ground  of  the  situation  is  an  important  change  of 
policy  on  the  part  of  the  city’s  water  authorities  in 
recent  years.  Formerly  the  practice  w’as  to  build  sup¬ 
ply  tunnels  to  the  pumping  stations  on  diagonal  align¬ 
ment,  passing  under  private  property  without  regard 


PIG.  1— CROSS-SECTIONS  OP  CHICAGO  AVE.  INTAKE 
TUNNEL 


to  the  surface  ownership.  This  has  led  to  trouble  in 
some  cases  and  has  been  declared  trespass.  While 
diagonal  tunnels  are  more  efficient  than  tunnels  follow¬ 
ing  the  street  lines,  the  probable  cost  of  securing  ease¬ 
ment  under  private  property  led  to  the  decision  to  locate 
all  future  water  tunnels  under  streets  and  to  provide 
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for  the  earliest  possible  replacement  and  abandonment  of  the  excavation  is  unsupported.  The  finished  tunnel, 
of  existing  diagonal  tunnels.  The  Northwest  tunnel  is  of  course,  is  lined  with  concrete. 

Construction  of  the  Chicago  Ave.  intake  was  begun 
from  a  shaft  sunk  within  the  breakwater  surrounding 
the  Two-Mile  crib.  Headings  were  started  in  both 
directions.  A  land  shaft  was  sunk  later  just  inside  the 
shore  line.  The  spoil  taken  up  the  crib  shaft  w’as 
dumped  overside  at  the  crib,  for  subsequent  removal 
by  dredging  and  deposit  along  the  toe  of  the  govern¬ 
ment  breakwater. 

Difficulties  in  Sinking  Land  Shaft — The  land  shaft 
had  to  penetrate  about  125  ft.  of  soft  ground  before 
reaching  rock.  It  was  intended  to  be  constructed  as 
a  reinforced-concrete  cylinder  built  up  and  sunk  as 
excavation  inside  progressed.  At  a  depth  of  about  90 
ft.,  however,  the  resistance  to  sinking  became  so  great 
that  no  further  progress  could  be  made.  Excavation 
was  continued  unlined  through  a  depth  of  about  19  ft. 
of  hard  clay,  with  the  expectation  that  this  work  could 
be  carried  down  to  rock.  Before  rock  was  reached, 
however,  a  layer  of  soft  ooze  was  encountered. 

Stoping  had  been  started  upward  from  the  tunnel,  and 
when  about  12  ft.  of  the  ooze  had  been  penetrated  and 
lagged  a  shot  in  the  stope  collapsed  the  bracing.  In 
order  to  save  the  work  this  portion  was  immediately 
filled  with  sand.  Fifteen  feet  of  shell  was  then  built 
cn  top  cf  this  sand,  leaving  a  space  of  4  ft.  between 
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the  only  diagonal  tunnel  left,  and  the  necessity  of  re¬ 
placing  it  by  a  street-line  tunnel  according  to  this 
program  was  a  factor  in  determining  on  the  Chicago 
Ave.  tunnel  program. 

In  the  earlier  practice  of  the  Chicago  Water  Depart¬ 
ment,  the  supply  tunnels  were  constructed  in  earth 
(mainly  clay),  at  a  relatively  moderate  depth  (60  to 
80  ft.).  Along  the  lake  shore  rock  is  at  a  depth  of 
about  100  ft.,  though  it  rises  to  the  we.^t  and  nears 
the  surface  at  or  beyond  the  city  limits.  For  the  pa.st 
twenty  years  the  city’s  policy  has  been  to  locate  all  its 
water  tunnels  in  rock,  for  permanence  and  security 
from  deterioration  or  disturbance.  The  Southwest 
tunnel,  commenced  about  twenty  years  ago,  was  the  first 
of  the  main  intakes  excavated  in  rock  throughout. 
The  Wilson  Ave  tunnel,  8  miles  long,  completed  1918, 
was  next.  A  later  instance  is  the  Western  Ave.  tunnel, 
a  6-mile  extension  to  the  Southwest  tunnel,  recently 
completed.  The  Chicago  Ave.  project  follows  these 
precedents. 

The  rock  is  a  horizontally  bedded  limestone,  generally 
firm  and  watertight,  though  greatly  varying  in  stratifi¬ 
cation  and  structure.  It  permits  tunnel  excavation 
under  the  most  favorable  conditions — virtually  complete 
absence  of  water — with  only  occasional  trouble  from 
rock  sufficiently  broken  to  require  timbering  or  from 
soft  pockets.  Compressed  air  is  not  required,  and  most 


Hard  blue  day 


-10  SO  Ton  bridge  Jacks 
■IS' Shell  cast  in  place 


This  portion  lost  by  blast 
in  stope 


■119  hard  day 


'Badly  stratified 
limestone  shale  and 
day 


FIG.  3 — METHOD  OF  .'RINKINO  SHORE  SHAFT 


its  upper  edge  and  the  bottom  of  the  90-ft.  shell  sunk 
from  the  surface  (Fig.  3).  In  this  space  ten  60-ton 
bridge  jacks  were  placed,  and  using  the  upper  shell  as 
an  anchor  the  lower  15-ft.  shell  was  forced  down 
through  the  ooze  stratum  until  it  reached  hard  clay, 
when  the  usual  sinking  was  resumed. 

Tunnel  Excavation — The  conventional  top-head  ing- 
and-bench  method  is  used  in  all  of  the  headings.  The 
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bench  is  short,  its  face  beinff  kept  within  25  to  35  ft. 
of  the  headintr  face.  When  the  heading  is  shot,  part 
of  the  breakage  goes  over  the  face  of  the  bench,  and 
both  heading  and  bench  muck  piles  are  conveniently 
within  reach  of  the  mucking  machine.  The  rounds  are 
about  10  ft.  long.  The  arrangement  of  holes  and 
sequence  of  firing  are  normal. 

One  of  the  most  troublesome  features  of  the  work 
from  the  beginning  was  the  high  wage  rate  of  the 
muckers  and  the  necessity  of  hiring  them  as  “60-day 
men”  because  neaiiy  all  are  non-citizens  not  eligible 
for  civil  service  examination.  In  the  attempt  to  reduce 
the  mucking  cost  and  troubles,  a  small  air  .shovel  and 


ft.,  which  enables  it  to  command  half  the  width  of  the 
tunnel  from  one  position  of  the  outhaul  sheave. 

The  mucking  machine  consists  of  a  traveling  loading 
platform  with  inclined  chute  up  which  the  full  bucket 
is  hauled.  The  top  of  the  traveler  platform  is  a  flat 
trough  7  ft.  wide  edged  with  10-in.  steel  channels  set 
with  web  vertical;  the  trough  is  lined  with  .sheet  steel 
and  has  its  bottom  formed  into  a  succession  of  shallow 
hoppers  each  equipped  with  a  two-leaf  hatch  or  gate. 
The  gate  levers  are  connected  by  cables  to  an  operating 
cable  through  which  alj  the  hatches  of  the  machine  are 
opened  or  closed  simultaneously.  The  substructure  of 
the  traveler  is  of  gantry  form  and  straddles  the  loading 


FIO.  4— TOP  OF  MUCKI.VG  MACHINE 
view  toward  tunni  l  face.  Ituckct  with  load  has  Just  come 
11))  the  incline  and  Is  heiiiK  hauled  hack  alons:  the  trough 
to  discharge  the  spoil.  Hatche.s  in  foreground. 


FIG.  B— .MUCKING  MACHINE  FROM  REAR 
Spoil  brought  by  bucket  into  the  trough  formed  by  the  deck 
of  the  machine  is  discharged  Into  1-yd.  cars  below  through 
hinged  gates,  each  car  being  tilled  by  a  single  discharge. 


later  a  larger  electric  shovel  were  tried,  but  the  experi¬ 
ments  were  not  successful.  The  machines  were  not  of 
sufficient  capacity  and  the  difficulty  of  bringing  up 
cars  singly  and  loading  them  caused  too  much  delay. 

The  construction  engineers  of  the  water  department 
then  conceived  the  plan  of  mucking  by  dragline  bucket, 
the  bucket  being  operated  from  and  discharging  upon 
an  elevated  platform  fitted  with  hatches  which  could 
load  an  entire  train  of  cars  in  one  operation.  The  sys¬ 
tem  as  fir.st  worked  out  is  substantially  that  now  in 
successful  use,  except  for  the  type  of  shovel  used.  Sev¬ 
eral  shovels  or  buckets  bought  in  the  open  market  were 
first  tried,  but  later  a  2-yd.  bucket  designed  by  the 
construction  engineer’s  staff  was  built,  and  this  proved 
far  superior  to  the  others  in  digging  power,  in  manage¬ 
ability,  and  in  endurance.  The  present  form  of  bucket 
is  sketched  in  Fig.  6,  and  its  rigging  is  indicated  in 
the  sketch  of  the  mucking  plant.  Fig.  7.  The  front 
of  the  bucket  is  attached  to  the  hauling  line  by  a  bridle 
connected  to  top  and  bottom  of  the  front  of  the  bucket, 
while  the  outhaul  line  is  attached  to  a  ring  in  the  mid¬ 
dle  of  the  upper  rear  edge  of  the  bucket.  The  rear 
lower  edge  is  fitted  with  six  manganese-steel  teeth 
bolted  to  reinforcing  strips  integral  with  the  back  wall 
or  bottom  of  the  bucket.  The  width  of  the  bucket  is  6i 


track,  w'hich  is  laid  on  the  center  line  of  the  tunnel  and 
branches  by  switches  into  the  two  tracks  (inbound  and 
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FIG.  6— FINAL.  FORM  OF  SCRAPER  BUCKET  FOR  MUCKING 
OUT  ROCK  TUNNiX 


SKKTX'H  OK  OABI.K  MI  TKINO  KylMPMKXT  IN  LAND 
HKADINO  OK  OHU’AOt)  AVK.  TK-NNKO 


outbound)  a  short  distance  back.  On  the  rear  end  of 
the  traveler  deck  a  two-drum  electric  winch  is  mounted 
for  operatinK  the  bucket  lines,  an  auxiliary  electric 
winch  for  operating  the  hatch  doors  of  the  platfonn, 
and  small  air  hoists  for  handling  empty  and  loaded  car; 
to  and  from  the  traveler  by  means  of  cables  anchored 
to  the  tunnel  w’all. 

The  traveler  is  stationed  110  to  200  ft.  back  of  the 
headinK  face.  Hooks  for  the  forward  sheave  of  the 
scraper  line  are  wedged  into  holes  drilled  at  the  top 


ducing  160  one-yard  cars  of  muck  per  shift,  which  was 
loaded  out  by  a  crew  of  .‘10  muckers.  With  the  mucking 
machine  in  the  16-ft  heading,  a  crew  of  10  men  handles 
2:i0  cars  of  muck  per  shift. 

The  operations  are  carried  on  continuously  during 
the  24  hours,  as  follows: 


muckers  down 
.  miners  down 
muckers  down 
.  miners  down 


I  a.m . 

12  noon  . . . 

7  p.m . 

12  midnight 


fig.  8— Or.MPING  SPOIL  FRO.M  TWO-.MILK  CRIB.  FOR  SUBSEWUENT  REMOVAL  BY  OREIMJE 


In  this  way  the  mucking  shift  always  has  the  bench 
clean  when  the  next  shift  of  miners  is  ready  to  go  in, 
and  the  miners  are  through  shooting  when  the  next 
mucking  crew  arrives. 

The  work  was  carried  on  under  the  supervision  of 
John  Ericson,  veteran  city  engineer  of  Chicago  until  his 
death  a  month  ago.  At  present  it  is  under  Major  Myron 
B.  Reynolds,  assistant  city  engineer.  Mayor  William 
Hale  Thompson,  Commissioner  of  Public  Work  Richard 
W.  Wolfe,  and  Deputy  Commissioner  Edward  F.  Moore 
are  the  city  officials  in  charge. 
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Geneva  Conference  Comes 
to  an  End 

Special  Report  from  the  International 
Economic  Conference,  by  E.  J.  MEHREN, 
Vice-President.  McGraw-Hill  Publishing  Co. 

Genera,  Steilzerland. 

May  9,  1927 

HE  plenary  sessions  of  the  International  Economic 
Conference  included  the  speeches  most  eagerly 
awaited — those  by  Henry  M.  Robinson,  head  of  the 
American  delegation,  by  the  Russian  delegates  Sokol- 
nikoff  and  Obolenski-Ossinski,  by  W.  T.  Layton,  editor 
of  the  Economist  and  member  of  the  British  delegation, 
and  by"  Monsieur  Loucheur  of  France. 

It  was  an  interesting  group:  Robinson,  calm, 
judicious,  gracious;  Sokolnikoff,  astute;  Obolenski- 
Ossinski,  so  much  of  a  youth  as  to  appear  out  of  place 
in  this  conference  of  mature  men,  but  challenging  with 
communistic  doctrine  the  economic  structure  of  all  other 
nations  represented;  Layton,  carrying  all  with  him 
through  the  incisiveness  and  convincing  character  of 
his  analysis  and  deservingly  earning  the  most  prolonged 
applause  in  the  four  days’  sittings;  Loucheur,  the  only 
real  orator  in  the  four  days,  pleading,  cajoling,  defend¬ 
ing,  appearing  from  his  manner  to  be  saying  a  great 
deal  more  than  he  did. 

Robinson  Speaks  for  America — What  would  be  Amer¬ 
ica’s  view  of  the  various  proposals  was  the  constant 
query  of  the  first  two  days;  and  when  it  came  none 
could  w'ant  a  clearer  statement  than  Mr.  Robinson’s. 
The  American  believed  that  the  actual  level  of  tariffs 
is  le.ss  of  a  barrier  to  trade  than  lack  of  stabilization  of 
tariffs,  abrupt  changes  in  duties,  lack  of  definiteness 
in  classification  and  terminology.  In  maturing  method.s 
for  mitigating  those  difficulties  the  conference  might  help. 

The  American  delegation,  he  indicated,  would  not 
oppose  the  international  cartels  idea  as  such,  but  would 
disapprove  government  participation  in  them  and  insist 
that  they  must  not  exploit  the  consumer.  He  sketched 
briefly  and  clearly  the  development  of  the  American 
industrial  system  and  accounted  for  our  present  pros¬ 
perity  by  improvements  made  in  management  practice, 
by  elimination  of  waste,  by  lavish  use  of  machinery 
and  full  interchange  of  information  on  production  and 
trade  methods.  He  indicated  that  the  tendency  of  man¬ 
agement  now  was  to  secure  needed  economies  by  better¬ 
ing  its  practice,  eliminating  waste  and  introducing  more 
and  better  machinery  rather  than  by  wage  reduction. 

Relations  between  employers  and  workers  are  quit^ 
happy;  both  groups  subscribe  to  the  doctrine  of  more 
effective  production  as  the  basis  of  prosperity,  while 
every  enlightened  self-interest  urged  them  to  continue 
developments  in  the  same  general  direction. 

Russia  Speaks — But  if  Mr.  Robinson  received  close 
attention  the  interest  was  intensified  when  Sokolnikoff 
arose.  Delegates  massed  solidly  around  the  tribune  to 
catch  every  word.  What  would  a  new  social  order  say 
to  the  old?  What  message  did  the  Union  of  Soviet 
Republics  have  for  the  capitalistic  world? 

But  there  was  disappointment.  There  was  only  one 
message  for  the  capitalistic  world:  “Come  and  trade 
with  Russia.  We  welcome  foreign  capital.  The  cap¬ 


italistic  and  communistic  social  systems  are  different 
but  they  can  work  together.’’ 

Sokolnikoff  having  failed  to  reach  expectations,  rumor 
soon  had  it  that  his  colleague,  Obolenski-Ossinski,  head 
of  the  delegation,  would  fire  the  hot  shot.  And  he  did. 
He  raked  the  capitalist  system  fore  and  aft,  accused  it 
of  anomalies,  of  causing  the  World  War,  of  impotence 
to  handle  the  economic  situation  effectively. 

Even  the  most  ardent  apostle  of  “capitalism  rampant’’ 
had  to  admit  that  some  of  his  criticism  caught  chinks 
in  the  armor  of  capitalistic  states,  though  he  failed  to 
carry  conviction  that  communi.sm’s  armor  was  free 
from  flaws,  or  that  the  communistic  system  had  handled 
or  could  handle  the  present  economic  situation  more 
effectively.  He  cited,  for  example,  the  discrepancies  in 
the  well-being  of  the  workers  of  different  nations,  the 
large  unemployment  in  certain  countries,  the  over  capac¬ 
ity  of  industry,  the  discrepancy  between  production  and 
consumptive  power,  the  lengthening  of  working  hours 
even  where  there  is  unemployment,  and  the  discrepancy 
between  the  returns  of  agriculture  and  industry.  He 
doubted  the  effectiveness  of  international  cartels  and 
while  he  pleaded  for  co-operation  of  the  communistic 
and  capitalistic  systems  he  intimated  that  their  co¬ 
existence  was  only  temporary,  possibly  implying  that 
one  of  the  systems  was  doomed  to  disappear. 

As  a  transitional  plan  he  suggested  eleven  steps  for 
the  re-establishment  of  trade:  (1)  Cancellation  of  war 
debts,  (2)  increase  of  wages  of  industrial  workers,  (3) 
introduction  of  the  eight-hour  day  for  all  workers,  with 
six  hours  in  mines  and  “similar  industries,’’  (4)  fullest 
liberty  for  trade  union  organizations  and  complete 
liberty  for  strikes,  (5)  “real’’  measures  for  relief  of 
unemployed,  (6)  raising  of  unemployed  relief  funds  by 
taxation,  (7)  decrease  of  unproductive  expenditure, 
particularly  in  armaments,  (8)  abolition  of  all  barriers 
against  emigration  and  immigration,  (9)  cancellation 
of  all  systems  of  protectorates  and  mandates  and  recog¬ 
nition  of  rights  of  all  peoples  to  self-determination. 
(10)  suspension  of  all  measures  of  intervention  in 
China,  and  (11)  suspension  of  all  measures  of  eco¬ 
nomic  boycott  against  Russia  and  re-establishment  of 
relations  with  her  so  that  she  can  obtain  credit  needed 
for  her  development,  the  capitalists  in  turn  securing 
concessions. 

Layton’s  Searching  Effort — An  outstanding  effort 
was  that  of  Mr.  Layton  and  the  audience  was  quick  to 
respond  to  his  searching  analysis  and  clear  and  con¬ 
vincing  exposition.  He  pointed  out  that,  despite  the 
recovery  of  European  production  in  1925  to  104  per 
cent  of  pre-war  and  trade  to  94  per  cent,  there  w'ere 
10,000,000  men  out  of  work.  But  it  was  false,  he  main¬ 
tained,  to  strive  to  return  to  the  pre-war  status.  A 
new  status,  a  “new  equilibrium’’  is  needed,  due  to  the 
following  new  conditions : 

(1)  The  great  increase  in  industrialization  in  all 
countries — a  continuation  of  tendencies  visible  before 
the  war  but  much  accelerated  by  the  conflict. 

(2)  The  development  of  the  United  States  into  a 
creditor  nation,  but  under  conditions  different  from 
that  of  previous  capital  exporting  nations;  for  while 
Great  Britain,  for  example,  as  an  exporter  of  capital, 
had  had  a  surplus  of  imports,  buying  goods  from  coun¬ 
tries  she  financed,  the  United  States  was  taking  steps 
to  keep  out  the  products  of  countries  she  was  helping  to 
develop  or  restore. 
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Cl)  Alteration  in  emigration. 

(4)  Alteration  of  trading  relations,  due  to  settlement 
of  reparations  and  international  indebtedness  arising 
out  of  the  war.  Debtors  had  to  dt'vlop  an  export  sur¬ 
plus  and  creditors  to  accept  an  import  surplus. 

(5)  The  larjfe  shrinkage  in  Russian  trade. 

(6)  Division  of  Central  Europe  into  small  economic 
and  political  units.  New  tariff  walls  to  the  length  of 
11.000  km.  have  been  erected,  there  has  been  a  large 
waste  of  capital  through  duplication  of  plant  as  between 
these  countries  and  a  reduction  in  volume  of  trade 
between  the  fractions  of  the  old  Austro-Hungarian  em¬ 
pire  and  between  them  and  contiguous  countries,  making 
neces.sary  difficult  trade  divisions  and  adaptations. 

He  declared  that  plans  to  meet  the  new  conditions 
must  be  based  on  these  fundamental,  but  very  simple, 
principles : 

(1)  The  interdependence  of  the  nations  of  Europe 
is  so  close  that  their  economic  prosperity  must  rise 
or  fall  as  a  whole;  no  nation  in  the  long  run  can  be 
prosperous  through  its  neighbors’  misfortunes. 

(2)  Material  well-being  can  be  achieved  only  by  eco¬ 
nomic  production;  permanent  prosperity  will  never  be 
achieved  within  by  industries  or  by  communities  which 
pursue  a  policy  of  trying  to  make  profits  by  restricting 
production. 

(3)  Europe  can  keep  abreast  of  industrial  progress 
only  if  her  economic  organization  permits  specialization, 
not  merely  between  businesses  but  between  nations. 
This  requires  substantial  reductions  in  existing  tariffs, 
so  that  the  tide  of  international  trade  may  flow  in 
greatly  increased  volume. 

Cwpnera,  Switzerland  {by  cable} f 
May  21,  1927 

The  recommendations  of  the  conference,  all  of  which 
had  been  approved  by  the  committees,  were  given  final 
approval  in  the  general  session  May  17.  The  resolu¬ 
tions  on  industry  cover  rationalization,  industrial  pools 
and  statistics. 

The  recommendation  on  rationalization,  that  is,  the 
application  of  all  devices  for  reducing  costs,  urged  that 
labor  should  co-operate  to  secure  good  working  condi¬ 
tions  and  a  fair  share  in  the  results.  It  also  advised 
occupational  selection,  guidance  and  training  for  labor. 
There  was  further  recommended  a  national  and  inter¬ 
national  standardization  program  for  materials,  parts 
and  products  to  facilitate  international  trade,  and  the 
education  of  manufacturers’  workers  regarding  advan¬ 
tages  of  rationalization  was  urged. 

Disagreement  was  quite  general  on  national  and  in¬ 
ternational  industrial  pools.  They  were  believed  to  be 
good  or  bad,  according  to  results  and  their  regard  for 
the  general  interest.  Their  field  of  application  is  lim¬ 
ited  to  branches  of  production  already  centralized  and 
to  products  in  bulk  or  of  recognized  grades  so  that 
cartels  alone  are  not  able  to  remove  European  troubles. 
Where  they  are  applicable,  however,  they  secure  more 
methodical  organization  of  production,  reduce  costs 
through  better  utilization  of  existing  equipment  and 
develop  new  plants  along  better  lines.  Such  group 
undertakings  more  rationally  check  uneconomic  competi¬ 
tion,  reduce  evils  of  fluctuating  industrial  activity  and 
thus  assure  greater  stability  of  employment.  They  also 
reduce  production  and  distribution  costs,  making  for 
lower  selling  prices  and  thus  benefit  the  consumer. 


However,  if  pools  encourage  monop<distic  tendencies 
and  the  application  of  unsound  business  methods  they 
may  check  technical  progress  and  corjwrate  dangers  for 
the  public.  They  must  not  injure  either  the  consumers 
or  the  workers  nor  re.strict  the  supply  of  raw  materials 
or  basic  products  to  any  particular  country. 

The  control  of  national  agreements  by  an  interna¬ 
tional  judicial  scheme  is  impossible.  However,  national 
legislation  can  control  the  opt'rations  of  an  interna¬ 
tional  agreement  in  home  territories,  although  volun¬ 
tary  recourse  to  arbitral  bodies  is  desirable.  The 
League  of  Nations  should  .study  international  indu.strial 
co-operations  and  their  effects  upon  technical  progress, 
production  and  labor  prices  and  .should  publish  such 
data. 

On  industrial  .statistics,  the  conference  recommended 
that  international  .statistics  be  compiled  on  the  supply 
of  raw  materials,  on  output,  stoc-ks,  prices,  wages  and 
employment.  It  recommended  a  standardization  of 
terms,  methods  and  scope,  and  to  begin  with  the  basic 
world  industries  and  tho.se  raw  materials  in  which 
world  .shortage  is  anticipated. 

The  resolutions  on  commerce  condemn  export  and 
import  prohibitions  and  special  privileges  granted  to 
state  enterpri.ses.  The  conference  recommended  a  lib¬ 
eral  policy  toward  foreign  nationals  and  companies 
engaged  in  commerce  and  urged  a  simplification  of  cus¬ 
toms  and  tariffs  and  a  .standard  nomenclature.  The 
stabilization  of  tariffs  by  means  of  long-term  treaties, 
referring  chiefly  to  European  countries,  was  also  recom¬ 
mended.  The  conference  declared  that  hampering 
tariffs  should  be  reduced,  .starting  with  those  imposed 
to  counteract  the  effects  of  war  disturbances.  It  was 
recommended  that  the  exportation  of  raw  materials  be 
not  burdened  by  export  duties  and  that  such  duties 
where  necessary  should  not  discriminate  between  dif¬ 
ferent  countries. 

All  direct  and  indirect  subsidies  to  home  industries 
were  condemned  and  dumping  was  declared  harmful, 
out  of  all  proportion  and  a  temporary  advantage  from 
cheap  imports. 

The  agricultural  recommendations  were  based  on  the 
fact  that  agriculture  is  the  occupation  of  a  majority 
of  the  world’s  workers  and  that  the  maximum  indus¬ 
trial  development  is  determined  by  the  quantity  of  food 
and  raw  material  which  they  produce.  It  was  declared 
that  equilibrium  must  be  re-e.stablished  between  returns 
to  industry  and  agriculture.  Low  farm  purchasing 
power  has  reduced  the  demand  for  indu.strial  products 
and  the  fear  was  expressed  that  unle.ss  a  balance  is 
restored  decreased  agricultural  production  will  be  detri¬ 
mental.  Welfare-making  remedies  sugge.sted  are  a  gen¬ 
eral  adoption  of  a  scientific  organization  of  production, 
technical  improvement  and  marketing,  standardization 
of  agricultural  products  and  better  credit  systems. 

Because  American  public  opinion  is  opposed  both  to 
governmental  participation  in  industry  and  to  monop¬ 
olistic  tendencies,  American  delegates  stated  that  while 
not  opposed  to  resolutions  on  industrial  pools  they  would 
abstain  from  voting  thereon.  There  was  no  criticism 
or  animosity  to  America  and  no  evidence  of  a  European 
combine  against  America.  The  contribution  of  Amer¬ 
ican  delegates  was  much  appreciated  for  they  took  the 
position  that  they  were  here  to  help  give  the  data 
requested  regarding  our  experiences  but  not  to  tell 
Europe  what  to  do. 
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New  Methods  in  the  Water- Works  Field 


What  the  Engineer  Has  Developed  in  New  Technique  and  Practices 


Wash  Water  Reservoir  Control 
at  Cleveland,  Ohio 

By  L.  a.  Marshall 

Assistant  Sup«Tintenil»-nt.  Water  rurifleation  and  Sewage 
Disposal,  Division  of  Water.  Cleveland 

CHANGES  MADE  in  the  float  chamber  of  the  wash 
water  reservoir  at  the  Cleveland,  Ohio,  filtration 
plant  eliminated  trouble  experienced  with  an  altitude 
valve  which  controlled  the  elevation  of  the  water  in  the 
reservoir. 

Water  used  for  washing  the  filters  at  the  division 
filtration  plant  is  drawn  from  a  400,000-gal.  covered 
concrete  reservoir  consisting  of  two  rectangular  basins 
located  on  a  hillside  above  the  plant  at  an  elevation  of 
about  60  ft.  above  Lake  Erie.  The  reservoir  is  filled 


through  a  16-in.  cast-iron  pipe  line,  direct-connected 
to  a  48-in.  low  pressure  distribution  main.  The  16-in. 
line  discharges  into  the  float  chamber  through  an 
altitude  float  valve.  From  the  float  chamber  the  water 
passes  through  two  16-in.  hand-operated  valves  into 
the  reservoir. 

The  disturbance  created  bj'  the  discharge  through 
the  float  valve  into  the  relatively  small  float  chamber 
caused  irregular  and  rapid  movement  of  the  float  and 
the  jamming  of  the  pilot  valve.  Bolts  on  the  lever  arm 
also  were  sheared  off.  These  difficulties  resulted  in  the 
main  valve  sticking  in  either  an  open  or  closed  position, 
resulting  in  the  reservoir  overflowing  or  emptying.  The 
12-in.  overflow  line  proved  inadequate  to  carry  the  dis¬ 
charge  off  and  often  the  grounds  and  buildings  below 
the  reservoir  were  damaged  before  hand  valves  could 
be  closed. 


The  changes  necessary  to  remedy  this  condition  could 
not  be  made  without  shutting  the  plant  down  and  could 
not  be  made  until  October,  1925,  when  the  entire  plant 
was  shut  down.  The  changes  made  consisted  in  carry¬ 
ing  a  16-in.  pipe  line  from  the  discharge  end  of  the 
float  valve  through  the  dividing  wall  between  the  wet 
chamber  and  the  dry  overflow  chamber,  then  through 
another  wall  into  the  easterly  basin  of  the  reservoir. 

By  this  arrangement  the  discharge  from  the  16-in. 
line  through  the  float  valve  is  carried  directly  into  the 
easterly  basin  of  the  reservoir.  The  elevation  of  the 
water  in  the  reservoir  is  transmitted  back  into  the  float 
chamber  through  the  two  16-in.  valves  opening  from 
the  east  and  west  basins  of  the  reservoir  and  the 
equalization  of  the  water  level  in  the  two  basins  through 
the  two  main  discharge  lines.  The  water  level  in  the 
float  chamber  now  rises  and  falls  more  slowly  and  no 
trouble  has  been  experienced  with  the  float  valve  since 
the  change  was  made. 


Ground  Water  Used  for  Flushing  Sewers 

By  Alexander  Potter 

Con.sulting  EiiKinvei-,  .\ew  York,  X.  Y. 

IN  constructing  a  sewer  system,  supervised  by  the 
writer,  for  the  borough  of  Keansburg,  New  Jersey, 
most  of  the  sewers  were  laid  below  ground-water  level 
in  coarse  sand  which  permitted  the  development  of  a 
flushing  manhole  using, the  ground  water  instead  of  the 
municipal  water  supply.  This  not  only  avoided  the  waste 
of  water  due  to  leaking  flushing  siphons  but  handled 
the  problem  of  sewer  flushing  in  an  economical  manner. 

Because  of  the  very  flat  terrain,  minimum  grades  of 
sewer  were  made  necessary  with  the  resultant  minimum 
velocities.  Not  only  was  the  designer  confronted  with 
these  conditions,  but  the  borough  had  no  sewerage 
service  whatsoever,  so  that  it  was  expected  that  some 
time  might  elapse  before  a  sufficient  number  of  hou.'^e 
connections  were  in  operation  before  quantities  of 
sewage  were  contributed  which  would  be  large  enough 
to  maintain  continuall.v  the  minimum  velocities.  These 
conditions  made  flushing  practically  mandatory.  A 
large  manhole  was  constructed  and  around  the  outside 
were  placed  several  well-points  which  in  turn  were 
surrounded  by  gravel  in  order  that  they  might  function 
as  efficiently  as  possible.  The  invert  of  the  sewer  and 
the  manhole  bottom  being  well  below  the  ground-water 
level,  permitted  the  ground  water  to  enter  the  manhole 
through  the  well-points  which  were  piped  through  the 
walls  of  the  manhole.  A  tide  flap-gate  was  constructed 
to  prevent  the  passage  of  the  water  into  the  sewer.  The 
water  in  the  manhole  rose  to  the  elevation  of  the  ground- 
water  table  and  fluctuated  sufficiently  to  prevent  stagna¬ 
tion.  Periodically,  the  sewer  maintenance  forces  were 
expected  to  visit  the  manhole,  raise  the  flap-gate  and 
hold  it  open  until  the  ground  water  which  had  accumu¬ 
lated  passed  down  the  sewer.  The  tide  flap-gate  then 
being  released  would  fall  back  in  place  and  prevent  the 
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ground  water  from  entering  the  sewer  until  the  next 
visit  of  the  sewer  maintenance  force. 

One  precaution  necessary  is  that  no  means  should  be 
provided  to  hold  the  flap-gate  in  the  raised  position, 
otherwise  the  ground  water  would  continually  flow  into 
the  sewer  at  a  rather  slow  rate  without  any  flushing 
value.  When  the  flow  in  the  sewers  becomes  sufficient 
so  that  they  are  self-flushing,  the  well  points  may  be 
capped,  and  the  flap  valve  removed. 

c  Use  of  Ejectors  on  Alum  Sirup  Dosing  Lines 

-  By  Harry  N.  Jenks 

Associate  Professor  of  Sanltar>’  Gntrineering, 

_  Iowa  State  Colleffe,  Ames,  Iowa 

At  the  Sacramento  pumping  and  filtration  works 
,  the  coagulant  is  manufactured  by  the  Hoover 
-  process  and  the  alum  sirup  is  measured  directly  from 
I  the  digestion  tanks  by  means  of  a  cast-lead  dipper 
t  wheel,  driven  by  a  variable  speed  mechanism  which 
I  operates  at  a  rate  proportional  to  the  amount  of  water 
I  being  filtered.  The  32  deg.  Be.  liquor,  a  solution  con- 
;  taining  approximately  45  per  cent  of  Al,0,(S0,),.18Hj0, 
i  is  lifted  into  the  measuring  device  by  an  air-operated 
I  lead-lined  ejector;  while  the  discharge  from  the  measur- 
I  ing  wheel  is  received  into  the  suction  opening  of  a  second 
I  ejector,  the  operating  water  for  which  combines  with 
I  the  sirup  to  form  an  alum  solution  of  ordinary  strength, 
f  This  is  forced  by  the  ejector  through  cast-iron  dosing 
I  lines  to  any  of  a  number  of  points  of  application  to 
I  the  water  to  be  treated,  as  indicated  in  Fig.  1.  The  use 
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tern  of  piping,  which,  with  suitable  valving,  permits  of 
flexible  operation.  Referring  again  to  Fig.  1.  it  may 
be  noted  that  the  following  useful  schedules  of  dosing 
are  possible: 


Location 

Prrcrdinc  aerator* 
Prcccling  coac  tank  I 
Precedins  roait.  tank  I 
Preceding  *ed.  basin  I 
Preceding  coag  tank  I 
Preceding  sed.  basin  I 
Preceding  coog.  tank  I 
Preceding  sed.  basin  2 


Method  o(  Application 

Sj^dJiry  )  D.tnd«ldoee 
Single  dose 

Sii^e  diMe  C(«g  tanks  b>  passed 
IS^r?ar>-  ,  divided  doee 

^  Double  coagulation 


The  distance  from  the  water-operated  ejectors  in  the 
coagulant  plant  to  the  most  remote  point  of  application 


^  kIL'°  Detail  of  Control 

_  ,  ^  ^  .  House  Valving 

coagulant  Dosing  Apparatus 

nc.  1— DOSING  SYSTEM,  SACRA.MENTO  FILTER  PLANT 

of  the  dipper  wheel  for  measuring  the  sirup,  and  of  the 
ejectors  for  conveying  the  alum  solution,  has  solved  all 
difficulties  due  to  corrosion  and  wear  of  ordinary  feeding 
devices,  and  in  addition  has  proved  to  be  most  economical 
in  first  cost  and  operation. 

In  filtration  plants,  as  at  Sacramento,  where  it  is 
desirable  to  apifly  the  coagulant  at  one  or  more  points 
in  a  single  or  divided  dose,  the  ejectors  enable  the  alum 
to  be  delivered  relatively  long  distances  in  a  closed  sys- 


FIG.  2— DOSING  MACHINE  FEEDING  ALUM  SIRUP 

(1)  is  about  700  ft.  Each  ejector  is  capable  of  dis¬ 
charging  25  g.p.m.  against  the  friction  head  of  the  3-in. 
pipe  shown  in  the  sketch.  No  deposition  occurs  in  the 
dosing  lines,  although  the  alum  sirup  contains  consider¬ 
able  gritty  matter  comprising  the  sludge  from  the  diges¬ 
tion  tanks.  The  ratio  of  alum  sirup  to  ejector  water 
varies  from  1  to  10  per  cent,  equivalent  to  an  aluminum 
sulphate  solution  range  of  0.5  to  5  per  cent. 

To  raise  the  alum  sirup  from  the  digestion  tank  to 
the  measuring  wheel,  the  air-operated  ejector,  shown  in 
detail  in  Fig.  1,  is  placed  below  the  bottom  level  of  the 
tank,  since  with  air  the  ejector  will  not  operate  satis¬ 
factorily  with  suction  lift.  With  alum  sirup  of  32  deg. 
B6.  (10.65  lb.  per  gal.)  experience  shows  that  a  1-in. 
ejector  will  discharge  2  g.p.m.  of  the  sirup  against  a 
total  head  of  22  ft.  when  supplied  with  air  at  50  lb. 
per  sq.in.  pressure.  The  amount  of  air  used  is  very 
small  and  may  be  controlled  by  cracking  a  i-in.  needle 
valve.  In  a  Hoover  alum  plant,  as  air  is  employed  to 
keep  the  sludge  in  the  digestion  tank  in  suspension,  it  is 
available  at  little  additional  cost  for  operating  the 
ejector. 

A  view  of  the  alum  feeding  mechanisms  in  the  coag¬ 
ulant  plant,  showing  the  measuring  wheels,  is  shown 
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in  Fiff.  2.  The  location  of  the  water-operated  ejectors 
that  discharge  the  measured  alum  sirup  into  the  dosing 
lines  may  also  be  observed.  At  each  revolution  the 
wheel  dips  up  from  the  flow  box  a  definite  quantity  of 
alum  sirup;  the  excess  sirup  that  may  be  discharged 
into  the  box  by  the  air-operated  ejector  is  returned  to 
the  digestion  tank  through  an  overflow  weir  and  hose. 
The  total  alum  fed  per  unit  time  is  determined  by  the 
r.p.m.  of  the  measuring  wheel. 

A  lead-lined  ejector  is  recommended  for  use  with 
sulphuric  acid  and  similar  corrosive  liquids.  Much 
experimenting  with  different  kinds  of  pipe  convinced 
the  writer  that  for  lines  up  to  2  in.  diam.,  chemical 
lead  or  3-  or  4-ply  rubber  water  hose  should  be  used. 
It  is  not  necessary  to  employ  the  more  expensive  chem¬ 
ical  hose.  For  pipes  3-in.  size  and  above,  high-grade 
cast  iron  is  satisfactory  for  the  dilute  solutions,  but 
should  not  be  used  for  alum  sirup  unless  lead-lined.  It 
was  found  that  ca.st  iron  specials,  particularly,  are  sub¬ 
ject  to  rapid  corrosion  by  the  concentrated  alum  liquor; 
and  because  of  the  difficulty  of  lead-lining  these  fittings, 
it  is  preferable  to  u.se  a  .special  non-corrosive  material. 

The  features  of  design,  involving  the  use  of  a  meas¬ 
uring  wheel  and  ejectors,  were  devised  by  the  writer 
while  superintendent  of  the  Sacramento  plant;  and  the 
equipment  was  detailed  and  installed  by  Charles  Lun- 
delius,  chief  coagulant  plant  operator. 

Filter  Plant  Operation  in  a 
Small  Community 

By  Nicholas  S.  Hill 

Consult  inK  Engineer,  New  York,  N.  T. 

A  SMALL  filter  plant  was  recently  constructed  at 
Bethel.  Conn.,  which  has  certain  features  of  design 
permitting  minimum  attendance.  The  plant  was  con¬ 
structed  at  a  cost  of  about  $20,000.  A  small  section  of 
the  town  was  supplied  by  gravity  from  a  shallow 
reservoir.  The  water  was  safe  from  a  .sanitary  view¬ 
point  but  was  unsatisfactory  because  of  the  presence  of 
iron,  color,  ta.stes  and  odors  in  objectional  amounts. 
Aeration  followed  by  coagulation  and  filtration,  treating 
the  water  with  sulphate  of  alumina  and  soda  ash,  was 
the  obvious  remedy,  with  the  location  of  the  treatment 
plant  at  the  reservoir,  which  was  situated  about  2i  mi. 
from  the  town. 

Having  a  supply  which  for  years  had  cost  little  or 
nothing  to  maintain,  the  proposition  to  install  and 
operate  a  filtration  plant  at  this  distance  from  town  was 
not  appealing.  Fortunately  the  cost  of  chemicals  was 
small  and  it  was  possible  to  design  the  plant  so  as  to 
make  the  amount  of  attendance  a  negligible  factor. 
This  was  accomplished  by  providing  ample  filter  capac¬ 
ity,  large  chemical  solution  tanks  and  a  filtered  water 
basin  with  a  capacity  equal  approximately  to  one  day’s 
consumption,  which  permitted  flexibility  in  the  attention 
required  and  allowed  the  plant  to  be  operated  inter¬ 
mittently  at  uniform  rates. 

The  operation  of  the  plant  is  controlled  by  the  eleva¬ 
tion  of  the  water  in  the  filtered  water  basin.  Float 
valves  are  provided  on  the  raw  water  inlet,  filtered  water 
effluent,  and  on  each  outlet  to  the  orifice  tanks  for  the 
chemical  solutions.  These  floats  are  in  a  small  chamber 
which  fills  when  the  water  overflows  the  top  which  is 
placed  at  the  high  w’ater  level  in  the  filtered  water  basin 
and  drains  by  the  opening  of  a  float-controlled  valve 
when  the  water  lowers  to  a  predetermined  level,  ranging 
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from  6  in.  to  15  in.  below  high  water.  This  method  of 
control  permits  operation  at  a  uniform  rate  with  all 
valves  full  open  and  eliminates  many  of  the  difficulties 
experienced  with  low  rates  of  flow  when  an  attempt  is 
made  to  control  automatically  by  throttling. 

The  operator,  who  is  the  superintendent,  visits  the 
plant  twice  each  day  to  wash  the  filters,  prepare  new 
chemical  solutions  or  make  any  adjustments  found 
necessary.  In  case  of  fire  there  is  ample  reserve  storape 
to  allow  time  for  the  operator  to  reach  the  plant  and 
readjust  the  rates  and  should  the  fire  be  of  major 
intensity  exceeding  500  g.p.m.  for  two  hours,  provision 
has  been  made  for  bypassing  the  plant.  The  plant  has 
been  in  successful  operation  since  the  first  of  the  year 
producing  a  water  of  excellent  character. 

The  coagulating  basin  provides  four  hours’  detention 
at  100,000  g.p.d.  rate  of  operation.  The  filters  are  in 
duplicate,  each  of  100,000-gal.  capacity.  The  filtered 
water  basin  has  a  capacity  of  50,000  gal. 


Removing  Sand  from  Gravity 
Water  Supply  Line 

By  Robert  B.  Morse  and  Carl  A.  Hechmer 

Chief  Enfrineer  and  Department  Ensineer,  Respectively, 
Washinpton  Suburban  Sanitary  District, 

Hyattsville,  Maryland 

The  water  filtration  plant  at  Hyattsville,  Maryland, 
which  at  present  furnishes  a  small  part  of  the  water 
for  the  Washington  Suburban  Sanitary  District,  is  fed 
through  an  18-in.  gravity  supply  line  approximately 
2  mi.  long.  This  line  is  of  vitrified  pipe  and  is  laid  on 
the  flat  slope  of  0.5  ft.  per  1,000.  Water  is  taken  from 
the  stream  through  several  intake  pipes  and  a  screen 
chamber  is  effective  in  preventing  leaves  and  sticks 
from  entering  the  pipe  line. 

On  account  of  the  low  velocity  of  flow,  considerable 
difficulty  was  experienced  in  maintaining  the  supply 
line  after  it  was  placed  in  service  in  1920,  due  to  accu¬ 
mulation  of  sand  in  the  pipe.  This  condition  cut  down 
materially  the  amount  of  water  available  at  the  filtra¬ 
tion  plant.  The  stream  from  which  water  is  taken  has 
a  comparatively  steep  watershed  and  still  drains  much 
farm  land.  Turbidities  range  from  5  p.p.m.  in  cold 
dry  weather  to  from  1,000  to  5,000  p.p.m.  at  times  of 
excessive  rainfall.  During  periods  of  high  turbidity 
much  sand  is  carried  in  suspension  and  enters  tbe  pipe. 
Attempts  to  build  up  the  velocity  of  the  water  in  the 
pipe  line  failed  and  manholes  were  built  to  allow  the 
use  of  drag  buckets  and  cable,  to  maintain  maximum 
delivery.  Cleaning  required  a  period  of  about  two 
weeks  with  a  gang  of  five  men  and  had  to  be  done 
several  times  a  year,  depending  on  the  condition  of  the 
water  in  the  stream.  Cleaning  in  freezing  w'eather  was 
especially  difficult  and  the  bucket  method  was  expensive. 

In  the  summer  of  1924  a  sand  trap  was  constructed 
on  the  line  at  an  available  point  .some  distance  below  the 
.screen  chamber.  This  trap  is  24  ft.  long  and  6  ft.  wide, 
converging  at  the  ends  to  a  width  of  24  in.  where  the 
pipe  enters  and  leaves.  The  bottom  at  the  inlet  end 
is  3  ft.  below  the  invert  of  the  pipe;  at  the  outlet  end 
it  is  2  ft.  below.  This  allows  the  sand  to  accumulate 
in  the  trap  without  interfering  with  the  flow  of  water. 
The  bottom  was  built  of  concrete  and  the  side  walls 
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of  brick.  The  walls  were  plastered  and  very  little  leak- 
ape  has  occurred  through  them.  As  there  was  a  single 
supply  line  leading  to  the  Hyattsville  plant,  it  was 
necessary  to  keep  the  pipe  in  service  during  construc¬ 
tion  of  the  trap.  The  excavation  was  made  and  the 
concrete  floor  constructed  while  the  pipe  line  was  held 
suspended  by  cable  supported  on  beams  across  the  hole. 
After  the  floor  was  completed,  the  pipe  was  supported 
by  jacks  placed  underneath  it  and  the  side  walls  of  the 
trap  were  carried  up  to  the  proper  height.  When  the 
entire  structure  had  been  completed  the  section  of  line 
passing  through  the  trap  was  removed. 

This  trap  removes  a  large  percentage  of  the  sand. 
We  clean  the  trap  about  once  a  month,  the  operation 
requiring  the  services  of  two  men  for  two  hours.  The 
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supply  line  has  been  cleaned  twice  since  the  trap  was 
installed  and  little  sand  was  found  in  the  pipe,  roots 
at  the  joints  necessitating  the  work  on  each  occasion. 
The  greatest  advantage  is  realized  in  maintaining  ap¬ 
proximately  maximum  capacity  of  the  supply  line  at 
all  times.  We  clean  the  sand  trap  wdth  long  handled 
scoops  without  shutting  off  the  water.  The  trap  is 
covered  with  a  wire  net  which  keeps  out  leaves  and 
allows  an  overflow  during  high  water,  thus  preventing 
the  formation  of  a  pressure  condition  too  heavy  for 
vitrified  pipe  to  stand. 

Removing  Sand  from  Well  Water 

By  W.  W.  Brigden 

Superintendent,  Department  of  Public  Works, 

Battle  Creek,  Mich. 

IT  HAS  appeared  to  the  writer  that  the  ordinary  plan 
of  installing  a  well  system  in  fine  sand,  using  4  to 
10-in.  pipes  for  casings,  with  air  lifts  or  vertical  centrif¬ 
ugal  well  pumps  discharging  directly  into  the  distribu¬ 
tion  pumps  is  wroijg.  This  plan  permits  sand  and  other 
material  to  be  carried  into  the  pumping  equipment, 
making  repairs  necessary  and,  in  addition,  decreasing 
the  efficiency  of  the  equipment. 

A  method  used  which  avoids  this  difficulty  is  to  pump 
by  air  lifts  or  vertical  centrifugal  pumps  into  a  basin 
of  sufficient  area  and  capacity  to  allow  the  sand  and 
other  substances  to  settle  to  the  bottom  of  the  basin. 
This  deposit  is  then  removed  from  the  basin  periodically 
or  as  it  accumulates. 

The  basin  should  be  arranged  so  that  the  water  will 


flow  along  its  entire  length  and  the  bottom  should  be 
sloped  from  the  inlet  to  the  outlet  with  a  fall  of  at  least 
1  in.  in  10  ft.  It  is  al.so  advi.sable  to  cur\’e  the  bottom 
.so  that  the  center  portion  will  be  lower  than  the  sides, 
permitting  ea.sy  cleaning. 

The  pumpage  from  the  wells  should  preferably  be  car¬ 
ried  into  the  basin  by  gravity.  Where  the  supply  is 
.secured  from  a  number  of  wells,  means  should  be  pro¬ 
vided  for  shutting  off  and  turning  on  individual  well.«. 
Valves  cannot  be  used,  of  cour.se,  where  the  air  pipes  of 
an  air  lift  system  pa«s  down  inside  the  well  casing  or 
discharge  pipe,  but  if  the  air  pipe  goes  down  outside 
the  casing,  valves  may  be  inserted.  Although  the  air 
lift  system  has  not  been  developed  to  a  very  high  degree 
of  efficiency,  it  provides  a  large  volume  and  can  rai.se 
water  from  greater  depths  where  a  high  lift  is  required. 

Improving  Fire-Fighting  Facilities 
in  a  Small  Community 

By  D.  E.  Davis 

The  J.  N.  Chester  Engineers,  Pittsburgh,  Pa. 

The  desire  to  provide  fire  protection  for  the  com¬ 
munity  is  usually  an  outstanding  consideration  in 
constructing  a  w’ater-works  in  a  small  village,  but  in 
attempting  to  keep  costs  down,  there  is  a  tendency  to 
skimp  in  sizes  of  mains  and  to  defeat  the  object  sought. 
The  method  employed  to  improve  the  inadequate  fire 
service  in  one  small  village  may  po.s.sibly  be  found 
advantageous  to  others  similarly  situated. 

The  village  officials  in  a  rural  community  of  about 
1,100  inhabitants  had  been  informed  by  the  fire  under¬ 
writers  that  the  insurance  rates  would  be  materially 
increased  if  measures  were  not  taken  towards  improv¬ 
ing  existing  conditions.  The  entire  system  was  made 
up  of  4-in.  and  2-in.  mains,  served  from  a  small  pumping 
station,  housing  a  triplex  pump,  which  took  its  supply 
from  a  concrete  reserv'oir.  A  second  small  reserv’oir 
was  located  at  the  upper  end  of  the  village,  but  as  the 
static  pressure  from  this  reservoir,  as  registered  at  the 
center  of  the  village,  was  less  than  15  lb.  it  was  of  little 
or  no  use  as  a  fire  reserve. 

The  custom  in  the  village  had  sanctioned  the  closing 
of  the  upper  reservoir  at  times  of  fire  by  the  operation 
of  a  gate  valve,  and  the  boosting  of  the  pressure  at  the 
pump  station.  Fire  flow  tests,  under  this  condition, 
showed  a  maximum  delivery  at  the  center  of  the  village 
of  302  g.p.m.,  but  with  a  residual  pressure  on  the 
hydrant  of  only  11  lb. 

The  remedy  of  new  and  larger  lines  was  practically 
out  of  the  question  because  of  the  cost  involved,  as  was 
also  the  purchase  of  a  fire  engine.  After  a  little  study 
a  plan  was  evolved  which  met  the  approval  of  the  under¬ 
writers,  and  which  furnished  sufficient  water  and  fire 
pressure  for  the  business  district  at  a  reasonable  cost. 

A  small  pumping  station  was  erected  heside  the  upper 
reservoir,  in  which  was  installed  a  motor-driven  cen¬ 
trifugal  pump  of  approximately  400  g.p.m.  capacity  at 
125  lb.  pressure.  Water  entered  the  pump  directly  from 
the  reservoir  under  a  slight  head  so  that  the  pump  was 
always  primed,  and  the  discharge  was  connected  to  the 
pumping  main  entering  the  reservoir.  Between  this 
connection  and  the  reservoir  a  check  valve  was  placed 
on  the  main,  so  weighted  that  it  remained  upon  during 
normal  operation  but  was  automatically  closed  when  the 
fire  pump  was  in  service.  The  pump  was  arranged  for 
automatic  starting  from  a  push  button  station  located 
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in  the  municipal  hall  as  was  also  the  pump  at  the  lower 
station. 

By  this  arranftement  the  upper  reservoir  was  made 
available  for  supplying  water  for  fire  fightinff,  and  as 
water  was  pumped  under  pressure  from  both  ends  of 
the  system  it  was  possible  to  more  than  double  the 
delivery  at  the  center  of  the  village  and  to  maintain 
adequate  residual  hydrant  pressure. 


Testing  Proposed  Ground  Water  Supply 
for  Beatrice,  Nebraska 

By  Harry  P.  Letton 

ConsultiriK  Kngiiieer,  Lincoln,  Neb. 

The  probable  yield  of  a  proposed  ground  water 
supply  for  Beatrice,  Neb.,  was  recently  tested  by 
sinking  a  group  of  wells,  pumping  from  one  of  them  for 
.seven  days,  measuring  the  discharge  by  weir  and  observ¬ 
ing  the  lowering  of  the  water  in  all  the  wells  during 
pumping  and  the  restoration  of  the  levels  after  pumping 
ceased.  The  levels  were  determined  by  electrical  ap¬ 
paratus. 

Beatrice  is  a  town  with  about  10,000  population, 
located  on  the  Big  Blue  River,  40  miles  south  of  Lincoln. 
Considerable  difficulty  has  been  experienced  during  the 
pa.st  40  years  in  obtaining  a  satisfactory  water  supply. 
Several  well  supplies  have  been  developed  and  later 
abandoned  because  of  the  depletion  of  the  supply.  For 
many  years  raw  river  water  was  used.  The  present 
supply  is  obtained  from  a  well.  3  miles  west  of  the  city, 
producing  about  0.75  m.g.d.,  which  is  considerably  less 
than  the  summer  demand.  This  well  penetrates  the 
Dakota  .sandstone  and  extends  about  20  ft.  into  the 
underlying  limestone.  The  water  percolates  from  the 
sandstone  into  crevices  in  the  limestone  and  through 
these  reaches  the  well.  About  three  years  ago  the  ques¬ 
tion  of  the  con.struction  of  a  filtration  plant  for  treating 
river  water  was  voted  on  but  the  proposition  was  de¬ 
cisively  defeated.  Since  that  time  considerable  money 
has  been  spent  in  testing  all  available  areas  near  the 
city  but  the.se  tests  have  failed  to  reveal  any  but  limited 
underground  supplies. 

During  the  past  winter,  te.sts  showed  that  a  plentiful 
supply  can  be  obtained  from  the  Dakota  sandstone  at  a 
point  about  five  miles  west  of  the  city.  The  sandstone 
at  this  location  has  an  average  thickne.ss  of  about  40  ft. 
and  is  overlain  with  blue  clay  of  about  the  .same  thick¬ 
ne.ss.  Under  .static  conditions  the  water  rises  about 
25  ft.  above  the  top  of  the  sandstone. 

To  test  the  probable  yield  from  the  proposed  wells 
at  the  new  location,  13  test  holes  were  sunk,  of  which 
all  but  four  encountered  the  sandstone.  One  of  the  test 
holes  was  made  12  in.  in  diameter  to  admit  a  pump 
cylinder.  The  other  12  were  each  4  in.  in  diameter, 
located  from  75  to  1,500  ft.  from  the  pump  hole. 

Water  level  measurements  were  made  by  means  of  a 
length  of  rubber-covered  wire  fastened  with  friction 
tape  to  an  ordinary  100-ft.  steel  tape.  One  end  of  the 
tape  and  the  wire  were  rolled  in  sheet  lead  and  soldered 
in  place  and  the  wire  was  then  cut  off  even  with  the  end 
of  the  tape,  but  insulated  from  it.  A  45-volt  radio  “B” 
battery  was  connected  to  one  end  of  the  wire  and  the 
corre.sponding  end  of  the  tape,  and  an  ordinary  pocket 
voltmeter  inserted  in  the  circuit.  WTien  the  w’eighted 
tape  was  lowered  into  the  w'ell  the  circuit  would  be 
completed  as  soon  as  it  touched  the  surface  of  the  water, 
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causing  a  fluctuation  of  the  voltmeter  needle.  Batter 
boards  were  set  at  known  elevations  at  each  test  well 
and  by  means  of  a  graduated  rule  the  depth  of  the  water 
level  in  the  wells  could  be  measured  to  0.01  ft.  This 
apparatus  was  kept  continuously  in  place  in  the  well 
being  pumped  while  a  similar  apparatus  was  used  to 
measure  the  water  level  in  the  other  test  holes. 

After  .seven  days  of  continuous  pumping,  the  pump 
was  .stopped  and  the  rate  of  replenishment  was  measured 
in  the  same  way.  As  a  result  of  the  study  of  the  well 
logs  and  the  draw-down  and  repleni.shment  curves,  it  is 
believed  that  a  continuous  minimum  supply  of  0.5  m.g.d. 
can  be  obtained  from  the  area  tapped  and  that  from  two 
to  four  times  as  much  water  could  be  obtained  by 
increasing  the  number  of  wells  and  the  area  drawn  from. 

The  tests  were  made  under  the  direction  of  Grant, 
Fulton  &  Letton,  consulting  engineers  of  Lincoln.  Neb., 
who  have  submitted  to  the  city  a  report  describing  the 
tests  and  outlining  the  results  obtained. 


Cutting  Large  Cast-Iron  Pipes 
by  Machine 

By  Chas.  P.  McGrath, 

Superintendent  of  Yards  Department  of  Water  Supply, 
Detroit,  .Mich. 

The  necessity  for  making  a  large  number  of  con¬ 
nections  between  old  and  new  cast-iron  water  mains 
of  large  diameter  has  resulted  in  the  purchase,  by  the 
Detroit  Department  of  Water  Supply,  of  pipe-cutting 
machines  ranging  in  size  from  24  in.  to  48  in.  in  diam¬ 
eter.  The  body  of  the  machine  is  built  in  halves  and 
centered  on  the  pipe  by  means  of  set  screws.  A  ring 
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gear  upon  which  two  heads  for  the  cutting  tools  are 
mounted,  is  bolted  to  the  body,  attaching  to  a  machined 
groove  in  such  a  way  that  it  is  permitted  to  revolve 
around  the  circumference  of  the  pipe.  Power  from  a 
2Lhp.  air  drill  is  transmitted  to  the  ring  gear  through  a 
series  of  bevel  gears  as  shown.  High-speed  tool  steel 
was  used  for  the  cutoff  tools  after  carbon  steel  wa.s 
iound  inadequate. 
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Several  advantages  have  developed  from  the  use  of 
these  machines.  One  is  a  savinfi  in  time.  It  takes  three 
men  only  li  hours  to  set  up  the  machine  on  a  42-  or 
48-in.  diameter  pipe  and  one  man  from  30  min.  to  an 
hour  to  make  the  cut.  Another  desirable  feature  is  the 
impossibility  of  cracking  the  pipe  as  is  sometimes  the 
case  when  cutting  with  diamond  points.  Still  another 
advantage  is  the  ease  with  which  a  section  of  pipe  is  re¬ 
moved  from  the  trench,  since  the  cutting  edge  of  the 
tool  is  i  in.  wide,  giving  a  total  clearance  of  *  in.  when 
considering  the  cuts  on  both  ends  of  the  removed  sec¬ 
tion.  Oftentimes  three  cuts  are  made  in  the  trench  and 
by  so  doing  the  piece  of  pipe  required  to  sleeve-up  the 
connection  is  cut. 

Color  Determination  Practice  at 
Minneapolis  Plant 

By  Arthur  F.  Mellen 

Filtration  KnRineer  in  ('’harfre  nf  Water  Purification. 
Water-Works  Department.  Minneapolis.  Minn. 

Observations  of  the  color  of  untreated  water 
and  control  of  the  color  of  finished  water  are  impor¬ 
tant  in  our  work.  If  it  is  necessary  to  make  color  deter¬ 
minations  at  night  it  is  impossible  to  secure  readings  by 
artificial  light  comparable  to  those  made  by  daylight. 
This  is  particularly  serious  when  changes  in  the  treat¬ 
ment  are  made  and  it  is  necessary  to  know  whether  or 
not  the  water  is  properly  responding.  We  have  used  for 
some  time  a  bench  type  of  daylight  lamp  w’hich  takes 
the  guess  out  of  the  work  completely  so  that  we  are  as 
confident  of  these  readings  as  though  they  were  made 
during  the  day.  This  lamp  is  also  used  to  advantage  for 
residual  chlorine  determinations,  colorimetric  titrations 
and  microscopical  work. 

Because  of  its  importance  particular  care  is  given  to 
color  determinations,  it  being  necessary  to  follow  the 
progress  of  the  color  reduction  during  the  treatment. 
Color  readings  in  untreated  turbid  water,  in  coagulated 
water  containing  alum  floe  and  in  a  properly  filtered 
water  present  different  problems.  “Standard  Methods 
of  Water  Analysis”  states  that,  “Water  containing 
matter  in  suspension  shall  be  filtered  before  the  color 
observation  is  made  until  no  visible  turbidity  remains. 
If  the  su.spended  matter  is  coarse,  filter  paper  may  be 
used  for  this  purpose.  If  the  suspended  matter  is  fine, 
the  use  of  a  Berkefeld  filter  is  recommended.”  The  use  of 
filter  paper  is  not  at  all  satisfactory,  it  being  readily 
seen  that  the  results  obtained  depend  upon  the  number 
of  times  the  same  paper  is  used.  In  some  laboratories 
a  new  filter  paper  is  used  for  each  sample,  the  first 
100  c.c.  being  wasted.  This  is  a  slow  process  in  the  case 
of  coagulated  samples  and  with  untreated  turbid  waters 
will  be  satisfactory  only  if  all  colloids  are  retained. 

If  an  untreated  turbid  water  is  filtered  through  filter 
paper  and  a  portion  of  the  same  sample  is  filtered  through 
a  new  Berkefeld  filter,  the  latter  will  give  materially 
lower  color  readings,  showing  that  although  no  visible 
turbidity  remained  in  the  first  instance,  enough  colloidal 
material  was  present  but  removed  by  the  Berkefeld  filter 
to  make  .an  appreciable  difference. 

We  have  used  the  army  type  of  Berkefeld  filter  for 
color  determinations  for  over  eight  years  but  are  not 


thoroughly  satisfied  with  this  procedure.  If  the  same 
.sample  of  coagulated  water  is  ii.sed,  different  results  will 
be  obtained  depending  upon  the  condition  of  the  cylin¬ 
ders — whether  a  new  one  is  used,  or  a  used  one  has  bt'en 
bru.shed  off  recently,  or  if  it  has  a  coating  of  alum  tloi-; 
the  results  being  lower  in  the  order  named.  It  is  appar¬ 
ent  then  that  it  is  ditlicult  to  be  sure  that  compar¬ 
able  results  are  obtained  in  the  color  determinations 
made  day  by  day.  We  make  a  practice  of  brushing  off 
the  cylinder  before  filtering  each  .sample,  feeling  that 
this  approximates  a  true  result. 

We  are  now  carrying  on  .'■•ome  experiments  on  prepar¬ 
ing  .samples  for  color  determinations  by  the  use  of  a 
centrifuge  which  gives  some  promise  of  being  a  better 
procedure. 

It  is  generally  understood  that  it  is  desirable  for  a 
chlorinated  water  to  have  a  reasonably  long  period  of 
reaction  before  being  delivered  to  the  consumer.  This 
is  not  only  good  practice  in  order  to  avoid  chlorine  tastes 
but  also  that  better  bacteriological  results  may  be  ob¬ 
tained.  When  .samples  are  taken  immediately  after 
chlorination  and  again  at  the  outlet  of  the  .storage 
reservoir,  definite  information  on  the  value  of  this 
reaction  period  is  obtained. 

It  is  desirable  to  secure  data  on  the  condition  of  the 
water  as  it  reaches  the  consumer.  We  have  found  a 
marked  difference  in  gas  formation  when  lactose  broth 
is  inoculated  immediately  after  the  sample  is  taken  as 
compared  with  inoculations  from  the  same  sample  made 
.several  hours  afterward,  less  gas  being  produced  in  the 
latter  case.  For  this  rea.son  it  is  advi.sable  to  let  the 
.sample  stand,  at  room  temperature,  before  making  the 
analysis,  during  such  a  period  as  is  required  for  the 
water  to  reach  the  nearest  consumer. 

Results  of  Using  Sodium  Aluminatc  With 
Alum  in  Filtration  Work 

By  Sheppard  T.  Powell 

Con.sultinK  Chemist,  Daltimoro.  Md. 

During  the  past  year  considerable  interest  has 
been  manifest  in  the  use  of  liquid  sodium  aluminate 
applied  in  conjunction  with  alum  in  municipal  filtration 
work.  A  number  of  these  tests  have  indicated  that  the 
alum-aluminate  process  has  marked  advantage  over 
straight  alum  treatment  with  many  waters.  The  results 
obtained  by  this  treatment  with  soft  highly-colored 
water  have  been  excellent.  The  process  produces  better 
color  reduction  with  lower  doses  of  chemicals  than  when 
alum  only  or  alum  and  lime  is  u.sed  and  the  treated 
water  contains  less  free  CO,  and  less  residual  alumina. 

The  following  table  indicates  the  results  obtained 
from  the  treatment  of  a  highly-colored  soft  water: 


Alum  -1-  0.2.">  of  a  Rrain 

Chemical  applied 

Alum 

of  sodium  aluminate 

Grains  per  gallon ........ 

.  3.2 

1.6 

CO,  . 

5.0  , 

pH  . 

.  60 

7.1 

Residual  . 

.  0.4 

0.0 

From  the  above  data,  it  will  be  noted  that  it  required 
3.2  grains  per  gallon  of  alum  to  obtain  good  clarification 
when  alum  only  was  used,  whereas  equally  good  clar¬ 
ification  was  obtained  by  1.6  grains  of  alum  and  0.25 
of  a  grain  of  liquid  sodium  aluminate.  These  figures 
are  of  particular  interest  since  it  was  shown  that  the 
filtered  water  was  free  from  residual  alumina  and  the 
hydrogen-ion  concentration  was  7.1  (alkaline)  as 
against  6  (acid).  The  free  CO,  was  11  p.p.m,  less  in 
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the  aluminate-alum  treated  water  than  in  the  straight 
alum  process  and  there  was  a  reduction  in  the  alum 
dose  of  50  per  cent. 

The  net  saving  in  the  total  cost  of  chemical  treatment 
amounted  to  more  than  $1.25  i-)er  million  gallons  of 
water  treated.  The  .saving  will,  of  course,  vary  with 
the  size  of  the  plant  and  other  local  conditions. 

Protective  Linings  for  Cast-Iron  Pipes 

By  Charles  W.  Sherman 

Motralf  &  Kddy,  Consulting  Engineers,  Boston,  Mass. 

IT  IS  well-knowm  that  in  many  places  lo.ss  of  carrying 
capacity  as  a  result  of  tuberculation  in  cast-iron  pipes 
is  a  serious  matter.  The  diagram  on  p.  303  of  the 
Mattml  of  Water  Works  Practice,  A.VV\W.A.,  gives 
a  table  .showing  the  reduction  in  coefficient  of  various 
sizes  of  pipes  which  should  be  expected  on  the  basis  of 
average  experience.  This  shows  a  loss  of  carrying 
capacity  of  about  40  per  cent  in  30  years  for  6-in.  pipe, 
in  37  years  for  12-in.  pipe,  and  in  42  years  for  24-in. 
pipe.  In  many  places,  particularly  where  the  waters 
are  soft,  tuberculation  take.s  place  much  more  rapidly 
than  indicated  by  these  figures,  and  losses  of  carrying 
capacity  of  as  much  as  60  or  70  per  cent  in  20  to  25 
years  in  the  case  of  6-in.  and  8-in.  pipes  are  not 
unknown. 

Burt  B.  Hodgman  in  the  Journal  of  the  A.W.W.A., 
1918,  p.  152,  quotes  data  of  actual  tests  in  29  cases, 
mo.st  of  them  showing  serious  loss  of  carrying  capacity. 
Four  cases  showing  reduction  of  capacity  ranging  from 
75  to  80  ix'r  cent  in  periods  of  18  to  20  years  are  given, 
in  addition  to  one  other  showing  80  per  cent  loss  in 
20  years  where  the  water  was  high  in  sulphur. 

In  view  of  the.se  conditions,  the  water-works  engineer 
may  well  give  serious  consideration  to  the  matter  of 
obtaining  better  protection  of  the  interior  surface  of 
pilM's  unless  he  has  positive  information  that  the  water 
is  not  of  such  a  character  as  to  cause  tuberculation. 

With  the  exception  of  the  old-fashioned  cement-lined 
pipes  made  with  thin  .sheet-iron  shell,  which  w’ere 
adopted  primarily  on  account  of  lesser  cost  and  not  on 
account  of  their  freedom  from  tuberculation,  attempts 
to  maintain  carrying  capacity  have  until  recently  been 
principally  in  the  nature  of  obtaining  a  more  satisfac¬ 
tory  tar  or  asphalt  coating.  As  a  rule,  these  attempts 
have  not  met  with  much  success.  About  five  years  ago, 
.1.  E.  Gibson  of  Charleston,  S.  C„  bearing  in  mind  the 
experience  with  cement-lined  pipes  as  to  maintaining 
carrying  capacity,  conceived  the  idea  of  applying  a  thin 
cement  lining  to  ordinary  cast-iron  water  pipes.  The 
fir.st  linings  were  similar  to  those  u.sed  in  the  old  cement- 
lined  pipes,  being  composed  of  natural  cement  spread 
upon  the  surface  of  the  pipe  by  means  of  a  cone  drawm 
through  the  pipe.  After  a  .short  time,  however,  this 
process  was  abandoned  in  favor  of  a  lining  of  Portland 
cement  and  .sand,  distributed  over  the  pipe  by  centrif¬ 
ugal  force  while  the  pipe  is  rotated  at  high  speed.  Such 
linings  have  been  used  for  about  four  years  and  con¬ 
siderable  experience  in  their  application  and  in  handling 
and  laying  pipes  containing  them  has  now  been  accu¬ 
mulated.  In  general,  they  have  been  found  satisfactory. 

Only  time  can  tell  whether  the  object  desired  will  be 
attained  by  this  method.  It  is  possible  that  the  very 
thin  linings  used  in  this  country  will  not  provide  per¬ 
manent  protection  to  the  iron.  It  may  be  noted  that  in 
England  cement-lining  approximating  i  in.  in  thickness 
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is  applied  to  cast-iron  pipe.  There  can  be  little  doubt 
that  these  linings,  whatever  their  thickness,  will  be 
efficacious  in  preventing  tuberculation  while  they  la.st. 
but  there  may  be  some  question  about  their  permanency. 
Experience  thus  far  indicates  that  they  are  likely  to  be 
effective  for  many  years,  if  not  permanently. 

Another  attempt  to  provide  adequate  protective  coat¬ 
ing,  applicable  to  both  cast-iron  and  steel  pipes,  is  rep- 
re.sented  by  the  Talbot  coating  and  other  similar  coat¬ 
ings  which  have  been  used  by  British  engineers  for 
two  or  three  years.  The  Talbot  coating  is  described  in 
the  Journal  of  the  New  England  Water  Works  Associa¬ 
tion,  December,  1926.  It  consists  of  a  mixture  of 
asphalt  and  ground  rock,  applied  hot  to  the  interior 
surface  of  the  pipe  by  centrifugal  force.  The  lining  is 
generally  about  1  in.  in  thickness.  This 'provides,  at 
least 'when  new,  an  extremely  smooth  surface  and  the 
coating  adheres  to  the  pipe  with  great  tenacity.  It 
seems  to  offer  much  promise  of  proving  efficacious  in 
reducing  or  eliminating  troubles  due  to  tuberculation. 

Still  another  type  of  protective  coating  is  suggested 
in  a  note  which  appeared  in  Water  and  Water  Engineer¬ 
ing  (London),  March  21,  1927.  This  refers  to  a  coating 
of  chemically  treated  glass  which,  it  is  stated,  can  be 
applied  in  practically  any  thickness.  It  is  also  said 
that  an  exceedingly  fine  polish  can  be  given  to  the 
surface,  thus  reducing  frictional  losses  to  a  minimum. 
No  information  as  to  the  method  of  application  is  given. 
As  to  its  durability,  the  only  statement  given  is  that 
steel  plates  coated  in  this  way  have  been  immersed  in  sea 
water  for  over  10  years,  after  which  no  trace  of  cor¬ 
rosive  action  was  discovered.  If  this  coating  can  be 
applied  on  a  scale  which  is  commercially  practicable, 
and  if  it  is  found  permanently  to  protect  the  surface  of 
the  metal  and  not  be  injured  by  cutting,  tapping  or 
joining,  it  should  prove  of  great  value  for  the  lining 
of  water  pipes. 


Providing  Additions  and  Extensions  to 
Existing  Water  Pumping  Station 

By  William  L.  Havens 

Associate,  George  B.  Gascoigne,  Consulting  Sanitary 
Engineer,  Cleveland,  Ohio 

During  the  past  year  the  city  of  Alliance,  Ohio, 
has  completed  extensive  additions  to  a  pumping 
station  which  was  built  25  years  ago  and  remodeled 
in  1917,  and  which  has  for  some  time  been  deficient  in 
capacity  and  lacking  in  many  respects  the  practical 
arrangement  and  efficiency  of  a  modern  water-works 
plant.  In  the  absence  of  standby  units  it  has  been 
necessary  to  install  the  new  improvements  in  such  a 
way  that  all  existing  equipment  might  be  kept  in  oper¬ 
ation.  This  was  particularly  imperative  since  no  stor¬ 
age  is  provided,  the  pumps  discharging  directly  into 
the  distribution  mains. 

Before  the  recent  additions  were  installed,  the  steam 
for  the  entire  plant  was  obtained  from  two  horizontal 
water-tube  boilers  having  a  capacity  of  250  hp.  each 
and  two  vertical  water-tube  boilers  having  a  capacity 
of  250  hp.  each.  The  horizontal  water-tube  boilers 
were  practically  useless  since  the  tube  sheet  in  one 
was  cracked  and  the  baffles  in  the  other  had  fallen  down. 
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Consequently,  the  entire  load  was  carried  by  the  two 
vertical  water-tube  boilers  which  were  giving  satisfac¬ 
tory  service  in  spite  of  their  17  years  of  operation. 
Both  boilers,  however,  were  necessary  in  order  to  carry 
the  plant  load.  The  high  service  pumping  equipment 
consisted  of  one  6-m.g.d.,  cros.s-compound,  crank-and- 
llywheel  pump  7  years  old,  one  5-m.g.d.,  triple,  direct- 
acting,  duplex  pump  15  years  old,  and  one  4-m.g.d., 
triple,  direct-acting,  duplex  pump  25  years  old.  The 
last-named  pump  was  considerably  worn,  as  might  be 
expected  at  its  age,  and  could  not  be  made  service- 
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able  without  unwarranted  expense.  This  condition  left 
the  station  without  a  high  service  standby  unit,  since 
both  the  6-m.g.d.  and  5-m.g.d.  pumps  were  required  con- 
tinuou.sly  to  maintain  the  pressure,  the  former  pump 
carrying  about  two-thirds  of  the  total  load. 

The  new  equipment  has  been  installed  under  several 
contracts  and  includes  two  350-hp.  w’ater-tube  boilers 
with  the  necessary  foundations,  building,  piping  and 
chimney  construction,  and  one  10-m.g.d.  high-service 
pumping  unit  with  the  necessary  foundations  and  pip¬ 
ing  connections.  The  new  boilers  are  equipped  with 
mechanical  stokers  and  are  of  such  capacity  that  one 
unit  will  operate  the  entire  plant,  permitting  thereby 
the  use  of  the  other  unit  for  standby  service.  The  old 
boilers  may  be  used  in  case  of  shutdowns  or  exceptional 
pumping  demands.  The  boiler  room  addition  was  de¬ 
signed  to  conform  in  appearance  to  the  architecture  of 
the  existing  building. 

The  improvements  have  been  installed  in  such  a  man¬ 
ner  that  the  existing  equipment  took  care  of  all  con¬ 
sumption  requirements  at  all  times  during  the  period 
of  construction.  The  cost  of  the  improvements 
amounted  roughly  to  $150,000  and  their  installation  has 
resulted  in  a  yearly  operating  saving  in  labor  and  coal 
of  about  $7,000. 

The  installation  of  these  improvements  really  em¬ 
phasizes  that  considerable  revamping  of  a  water-works 
pumping  station  can  be  done  without  interruption  to 
service.  Today  the  city  of  Alliance  has  a  modern  pump¬ 
ing  station  that  will  amply  provide  for  its  needs  well 
into  the  future,  the  possible  exception  being  the  in¬ 


stallation  of  low-lift  pumps,  as  is  contemplated  within 
a  short  time. 

J.  O.  Stanley  is  superintendent  of  water,  under  who.se 
immediate  direction  these  improvements  were  installed, 
while  Franzo  D.  Miller  is  director  of  public  service. 


Water-Driven  Booster  Pumps  in  Use 
at  Louisville,  Ky. 

By  Charles  R.  Burdick 

Alvord,  Burdick  &  llowson,  EtiKlnecra,  Chicago 

The  fact  is  sometimes  overlooked  that  a  pumping 
station  containing  high-duty  pumping  engines  may 
use  the  power  developed  in  the  water  pumped  for  miscel¬ 
laneous  purposes  in  the  station  with  better  economy  than 
is  possible  by  using  power  developed  directly  from 
steam.  This  is  particularly  true  where  the  high-lift 
pumps  are  relatively  large  and  the  miscellaneous  power 
u.ses  are  relatively  small.  The  use  of  water  power  has 
a  double  advantage  in  that  steam  consumption  of  the 
high-lift  pumps  is  relatively  small  jier  unit  of  water 
delivered  and  small  equipment  uses  steam  at  a  high 
rate  per  unit  of  output. 

These  conditions  have  been  utilized  to  advantage  by 
the  Louisville  Water  Co.,  in  connection  with  a  booster 
pump  installation  for  supplying  the  Lakewood  district, 
served  from  the  main  pumping  station  at  Crescent  Hill. 

Up  to  the  pre.sent  this  high-service  district,  now 
consuming  about  2  m.g.d.,  has  been  served  by  a 
direct-acting  compound  condensing  pump  of  aliout 
3  m.g.d.  capacity,  lifting  the  w'ater  out  of  the  clear  well 
and  discharging  it  into  the  distribution  sy.stem  at  about 
195  ft.  total  head.  The  steam  duty  developed  by  this 
pump  when  new  probably  did  not  exceed  4.5,000.000  ft.-lb. 

The  Crescent  Hill  station  also  serves  the  city  of  Louis¬ 
ville  consuming  an  average  of  42  m.g.d.  and  contains 
115  m.g.d.  capacity  in  vertical  triple  pumps  and  a 
40-m.g.d.  turbo-centrifugal  pump  now  being  erected, 
pumping  again.st  a  city  pressure  of  about  50  lb.,  or 
115  ft. 

There  is  an  elevated  steel  tank  adjoining  the  pumping 
station  having  a  capacity  of  1  m.g.  of  such  elevation  that 
the  ordinary  pressure  of  the  Lakewood  pump  would  fill 
the  tank  approximately  half  full.  The  equipment  now 
being  installed  is  designed  to  take  the  water  at  the 
pressure  generated  by  the  main  pumping  engines  and 
boost  it  approximately  106  ft.  into  the  elevated  tank,  to 
which  the  Lakewood  supply  line  will  be  connected.  This 
will  improve  the  pressure  condition  in  the  Lakewood 
district  and  provide  storage  in  the  elevated  tank  for  the 
hourly  peaks  of  consumption.  It  will  al.so  overcome  half 
the  Lakewood  lift  with  the  large  station  pumps  and 
accomplish  the  remaining  half  of  the  lift  with  very  good 
economy 'by  use  of  a  water  motor-driven  centrifugal 
pump.  No  water  will  be  lost  by  this  latter  unit  as  the 
discharge  from  the  water  motor  will  be  returned  to  the 
clear  well. 

This  installation  consists  of  a  10-in.  centrifugal  pump 
direct-connected  to  a  12-in.  12.5-hp.  motor  delivering 
3,000  g.p.m.,  taking  water  at  115-ft.  head  and  boosting 
it  116  ft.  The  water  motor  receives  water  from  the  city 
mains  under  a  head  of  115  ft.  The  overall  efficiency  of 
the  motor  and  pump  is  64  per  cent  at  3,000  g.p.m.  and 
64.6  per  cent  at  2,100  g.p.m.  and  139  ft.  «et  head,  which 
would  prevail  at  night  when  the  pressure  at  the  main 
station  is  usually  reduced  to  40  lb. 
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For  reserve  service,  a  similar  pump  is  being  installed 
driven  by  an  electric  motor  taking  current  from  either 
of  two  generators,  commonly  used  for  lighting  and  gen¬ 
eral  service  in  the  plant.  Although  these  generators 
are  first  class  machines  of  good  efficiency,  operating 
condensing,  the  water  motor  driven  unit  is  considerably 
more  efficient,  and  ordinarily  will  be  used. 

As  previously  stated  the  duty  of  the  present  Lakewood 
direct-acting  pump  is  not  more  than  45,000,000  ft.-lb. 
With  the  water  motor  driven  pump  in  service,  about 
half  of  the  lift  will  be  accomplished  at  190,000,000  ft.-lb. 
duty,  and  the  remaining  half  at  about  123,000,000  ft.-lb., 
making  an  average  duty  of  approximately  156,000,000 
ft.-lb.  This  indicates  a  steam  consumption  less  than 
30  per  cent  of  the  steam  now  used  by  the  direct  acting 
pump  furnishing  this  service. 

Mixing  Basin  at  Atlanta  Water-Works 

By  H.  F.  Wiedeman 

Wi^dptnan  &  SiriKlPton,  Iiu-.,  ( Sutcessois  to  Paul  H.  Norcross) 
.\tlanta,  Qa. 

AFTER  a  thorough  analysis  of  mechanical  and  gravity 
i  \  mixing  plants,  the  latter  type  was  selected  for  the 
purification  plant  of  the  Atlanta  water-works,  replacing 
a  method  of  feeding  alum  and  lime  directly  to  the  supply 
line  to  the  coagulation  basins. 

When  the  plant  was  originally  constructed,  solution 
feed  apparatus  was  installed  in  the  chemical  house  at 
the  head  of  two  coagulating  basins  and  the  chemical 
was  added  to  the  water  through  a  short  length  of  pipe 
without  any  mixing,  with  more  or  le.ss  satisfactory 
results.  As  the  plant  grew,  more  coagulating  basins 
were  constructed  until  in  1923,  five  basins  were  being 
operated  and  the  chemical  was  being  run  through  ap¬ 
proximately  450  ft.  of  2-in.  pipe  to  a  60-in.  main,  which 
brought  the  water  from  the  reservoirs  to  the  coagulat¬ 
ing  basins.  The  chemical  lines  were  in  duplicate  and 
practically  constant  maintenance  work  was  necessary  to 
keep  them  in  service.  The  coagulating  basins  were  then 
operated  in  series  and  fairly  effective  coagulation  was 
obtained. 

With  the  growth  of  water  consumption,  and  the  con¬ 
struction  of  a  new  filtration  plant,  however,  the  loss  of 
head,  due  to  the  operation  of  the  basins  in  series,  not 
only  interfered  with  the  operation  of  the  new  plant, 
but  became  so  great  that  it  was  necessary  to  operate  the 
basins  in  parallel  to  reduce  the  velocity  and  obtain 
satisfactory  sedimentation.  As  soon  as  the  basins  were 
ojierated  in  parallel,  difficulty  in  obtaining  uniform 
coagulation  was  experienced.  The  chemical  entered  the 
60-in.  main  about  50  ft.  from  the  point  where  the  water 
was  distributed  to  the  five  basins  and  as  a  result, 
coagulation  was  not  uniform  in  all  the  basins. 

A  temporary  chemiral  dosing  plant  was  then  con¬ 
structed  at  the  raw  water  reservoir  outlet  about  500  ft. 
from  the  coagulating  basins,  and  the  60-in.  main  and 
intake  were  used  for  mixing.  This  improved  conditions 
.somewhat,  but  coagulation  was  still  difficult  at  times, 
resulting  occasionally  in  a  slightly  turbid  effliient  from 
the  filter  plant. 

Plans  for  a  mixing  basin  and  chemical  house  were 
then  in  progress,  but  due  to  delays  in  the  acquisition 
of  the  necessary  property,  construction  w'as  not  started 
until  May,  1926,  and  completion  was  in  December  of  the 
same  year.  The  gravity  type  mixing  basin  was  deter¬ 
mined  upon  after  thorough  analysis  had  been  made  of 
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mechanical  and  gravity  plants,  because  of  simplicity  of 
operation.  It  was  necessary  to  limit  loss  of  head  to  a 
minimum,  because  the  raw  water  reservoir  from  which 
supply  is  taken  is  at  the  same  elevation  as  the  coagulation 
basins,  and  because  of  physical  conditions  could  not 
economically  be  raised  more  than  2  ft.  Extreme  tur¬ 
bulence  was  avoided  and  the  basin  was  designed  on  the 
theory  that  best  results  could  be  obtained  by  gentle 
agitation  combined  with  a  time  element  sufficient  .to 
permit  the  reaction  to  be  completed.-  The  basin,  which 
is  now  operating  at  a  30-m.g.d.  rate,  is  causing  a  loss 
of  head  of  5  in. 

It  is  designed  for  an  ultimate  capacity  of  60  m.g.d. 
and  is  78x136  ft.  in  plan,  of  the  “around  the  end”  type, 
w’ith  13  passes,  giving  a  total  travel  of  1,664  ft.  with 
12  turns.  It  is  divided  into  three  sections  which  enables 
the  operator,  by  manipulating  sluice  gates  connected 
with  the  outlet  flume,  to  vary  the  period  of  mixing. 
At  the  present  rate  of  consumption,  which  is  30  m.g.d., 
the  retention  period  is  40  min.  for  the  entire  basin,  with 
an  average  velocity  of  approximately  0.5  ft.  per  sec. 
Baffles  are  of  wood,  supported  by  concrete  posts, 
12x14  in.  in  cross-section  on  8-ft.  centers.  These  posts 
are  tied  across  at  the  top  of  the  basin  with  light  con¬ 
crete  beams.  The  water  enters  the  north  end  of  the 
basin,  through  a  concrete  flume.  The  entrance  is 
through  a  60x60-in.  sluice  gate  set  at  an  angle  with  the 
first  pass  of  the  basin,  causing  the  entering  water  to 
impinge  upon  the  baffles,  which  creates  a  turbulent  con¬ 
dition  at  the  point  where  the  alum  is  added.  The  raw 
water  pH  varies  between  7  and  7.2,  and  this  is  lowered 
to  6.4  or  6.6  in  obtaining  coagulation.  In  the  outlet 
pass  of  the  basin,  lime  is  introduced  in  sufficient  quan¬ 
tity  to  raise  the  pH  of  the  coagulated  water  to  7.2, 
which  provides  an  alkalinity  of  approximately  14  p.p.m. 

The  chemical  house  is  built  on  the  north  wall  of  the 
entrance  flume  of  the  mixing  basin,  and  contains  four 
dry  feed  machines,  two  of  which  are  used  for  alum  and 
two  for  lime,  but  they  are  interchangeable.  Chemicals 
are  stored  on  the  second  floor  of  the  building  and  dis¬ 
charged  into  hoppers,  which  extend  from  the  lovrer  floor 
to  the  second  floor.  The  dry  feed  machines  are  driven 
by  water  motors,  the  discharge  from  which  is  used  to 
carry  the  chemicals.  They  discharge  into  open  concrete 
troughs,  running  the  full  width  of  the  building  and 
having  three  openings  to  the  mixing  basin.  There  are 
two  of  these  troughs,  one  for  lime  and  the  other  for 
alum,  and  either  alum  or  lime  may  be  dosed  at  the  inlet 
of  the  basin,  at  the  middle  point,  or  on  the  last  pass  in 
the  outlet.  The  elimination  of  lime  dosing  at  tne  inlet 
before  the  alum  is  applied  was  thought  necessary  at 
times  before  the  operation  of  this  new  mixing  basin. 
With  the  close  control  of  chemical  doses  and  the  thor¬ 
ough  mixing  which  is  now  possible,  a  saving  of  approxi¬ 
mately  25  per  cent  of  the  chem.cal  used  has  resulted 
during  the  first  four  months  of  operation.  The  operat¬ 
ing  force  which  was  necessary  with  solution  feed  equip¬ 
ment  was  also  reduced.  The  floe  begins  to  form  in  the 
mixing  basin  before  the  water  has  traveled  one-fourth 
the  distance  through  the  basin,  and  when  it  leaves  the 
basin,  it  is  fully  formed.  It  settles  out  quickly  when  it 
reaches  the  coagulating  basins,  making  the  basins  more 
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DEVICE  FOR  CUTTING  WELDED  PIPE  LINES 

Pipe  Line  Co.  has  welded  all  of  its  lines  that  have  been 
laid  in  the  past  four  or  five  years.  In  order  that  a 
maximum  salvage  may  be  obtained  when  it  is  necessary 
to  cut  these  welded  pipe  lines,  N.  E.  Wagner,  superin¬ 
tendent  of  welding,  has  designed  and  patented  the  device 
shown  in  the  accompanying  illustration. 

As  will  be  noticed,  two  oxyacetylene  torches  are 
mounted  at  45-deg.  angles  so  that  the  resulting  ends  of 
the  pipe  lengths  will  be  properly  beveled  for  future 
welding.  These  torches  are  slowly  revolved  about  the 
pipe  by  a  small  crank  and  gear  wheels  as  shown.  The 
equipment  is  especially  efficient  and  rapid,  and  the  only 
waste  that  occurs  is  the  strip  of  metal  between  the 
cutting  flames. 

Continuous  Inspection  Minimizes  Water 
Waste  at  Madison,  Wis. 

By  L.  a.  Smith 

Superintendent  of  Waterworks,  Madison,  Wis. 

CONTINUOUS  inspection  of  the  water  distribution 
system,  as  well  as  the  meters,  by  meter  readers  has 
reduced  the  amount  of  water  unaccounted  for  in  Madi¬ 
son,  Wis.,  from  23.2  per  cent  in  1918  to  6.7  per  cent 
in  1925. 

Every  six  weeks  when  meters  are  read,  the  inspectors 
listen  carefully  for  any  leaks  in  the  service.  If  a  leak 
is  heard  the  water  is  shut  off  at  the  meter  to  determine 
its  location.  When  the  leaks  are  inside  the  building, 
the  owTier  is  formally  notified  that  water  is  being 
wasted,  but  when  the  leaks  are  outside  of  the  building 
ahead  of  the  meter,  the  service  department  is  notified 
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effective  since  no  part  of  these  basins  is  used  in  com¬ 
pleting  the  reaction. 

W.  Zode  Smith  is  general  manager  of  the  Atlanta 
water-works.  The  plant  was  designed  by  the  writer’s 
office.  Lowell  Cady  of  the  same  office  acted  as  engineer 
supervising  the  construction. 

Efficient  Cutting  Outfit  for 
Salvaging  Pipe  Lines 

PRACTICALLY  no  oil  pipe  line  is  permanent.  It  is 
constantly  necessary  to  move  many  lines  and  the 
growing  development  toward  welded  joints  has  often 
made  this  a  difficult  and  costly  procedure.  The  Prairie 


and  the  leak  is  located  and  repaired  by  the  department. 
The  meter  inspectors  al.so  check  fire  hydrants  on  each 
round  and  watch  for  any  leaks  in  the  distribution  sys¬ 
tem.  Any  leak  reported  is  promptly  located  and  re¬ 
paired  by  the  department.  It  has  been  found  that  meter 
inspectors  can  carry  on  this  additional  work  without 
decreasing  the  reading  efficiency. 

Some  saving  in  consumption  has  also  been  effected  by 
judicious  use  of  water  by  the  various  city  departments, 
street  sprinkling  being  diminished  materially  as  more 
streets  are  paved. 

Air  Binding  of  Filters  Attributed  to  Diatoms 

By  L.  C.  Billings 

.Siiptrint^ndent  of  Kilter  Plant,  Crand  Uapid.s,  Mich. 

The  formation  of  an  impervious  mat  of  microscopic 
plant  organisms  over  the  sand  bed  surface  in  the 
filters  at  the  Grand  Rapids  filter  plant  is  an  explanation 
given  for  the  air  bound  condition  found  when  filters  are 
taken  out  of  service  for  washing. 

The  effects  of  diatom  growth  were  not  noticed  until 
in  1924  when  open  settling  basins  were  put  into  service. 
The  combination  of  sunlight  and  the  presence  of 
bicarbonate  in  the  water  due  to  only  a  part  of  the 
bicarbonates  being  removed  by  the  lime  treatment,  were 
conducive  to  the  growth  of  certain  types  of  diatoms. 

Examination  of  .settled  water  from  the  open  settling 
basins  showed  large  numbers  of  nitzchia  and  melosira, 
the  latter  predominating.  These  microscopic  organisms 
are  transparent  and  threadlike  in  form,  undi.scernible  to 
the  naked  eye,  but  having  a  greenish  hue  in  large 
masses. 

When  washing  the  filters,  quantities  of  air  would  be 
released  from  the  sand  beds  by  the  wash  water.  No 
explanation  for  the  source  of  the  air  was  available. 
Filter  runs  were  being  shortened  during  the  summer  of 
1926  and  this  condition  came  to  a  climax  in  August, 
when  filter  runs  were  reduced  to  two  and  four  hours. 
The  only  way  a  filter  could  be  operated  at  all  was  by 
“bumping,”  which  was  not  conducive  to  efficiency  in 
operation. 

The  explanation  finally  made  for  this  air-bound  filter 
condition  was  that  a  mat  of  microscopic  organisms 
would  form  on  the  surface  of  the  .'^and  bed  and  finally 
become  impervious,  no  longer  permitting  the  water  to 
penetrate  the  sand.  A  negative  head  would  then  be  pro¬ 
duced  in  the  filter  bed  causing  air  to  accumulate  in  the 
lower  sand  and  gravel  strata  and  in  the  underdrains. 
When  the  filter  was  “bumped,”  the  accumulated  air 
would  be  released. 

In  attempting  to  remedy  this  condition,  1  to  2  in.  of 
the  top  layer  of  the  sand  was  removed  by  scraping.  The 
filters  were  again  placed  in  use  and  the  same  trouble 
was  found  to  exist  after  operating  for  a  short  period  of 
time.  It  was  then  decided  to  treat  the  water  with  an 
excess  amount  of  lime  so  as  to  produce  about  6  p.p.m.  of 
causticity  in  the  filtered  water.  This  treatment  was  car¬ 
ried  on  for  48  hr.  after  which  the  normal  treatment  of 
lime  was  resumed.  Immediately  after  the  excess  amount 
of  lime  was  added  to  the  water,  the  filters  began  to  op¬ 
erate  for  longer  periods  between  washings.  The  periods 
continued  to  lengthen  until  they  were  again  normal. 
This  48-hr.  treatment  was  found  sufficient  to  eliminate 
the  trouble  for  the  remainder  of  the  season,  as  weather 
conditions  changed  thereafter  and  checked  the  growth 
of  the  organisms. 
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News  of  the  Week 

Current  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Montreal  Typhoid  Epidemic 
Nearing  3,000  Cases 

Provincial  Health  Officer  Orders  City 
Authorities  to  Stop  Two  Milk 
Supplies 

Recrudescence  of  the  Montreal  ty¬ 
phoid  epidemic  in  its  tenth  week  after 
toui  week."  of  erratic  daily  decline  wa.s 
followed  by  an  order,  May  11,  of  the 
executive  committee  of  the  city  council 
to  stop  Riving  out  daily  reports  of  new 
eases.  From  March  3  to  May  3,  in- 
clu."ive,  there  were  2,628  cases;  May  *1, 
16.  For  May  5  and  6,  figures  are  not 
available.  For  the  four  days  ending 
May  10,  the  cases  totaled  93,  or  an 
average  of  23  a  day.  After  that,  daily 
reports  ceased,  but  with  some  2,750 
cases  reported  up  to  May  11,  and  40  in 
a  single  day  of  the  recrudescence,  and 
with  a  rapid  increase  in  cases  sent  to 
the  hosjiitals,  the  epidemic  bids  fair  to 
run  beyond  3,000  case.s.  The  figures 
do  not  include  cases  in  the  suburbs. 

The  cause  of  the  protracted  course 
of  the  epiilemic  <lid  not  come  out  until 
May  18,  when  Dr.  Alphon.se  Lessard, 
director  Provincial  Bureau  of  Health, 
ordered  the  city  authorities  to  prevent 
the  further  sale  of  milk  by  the  Mon¬ 
treal  Dairy  Co.,  Ltd.,  and  the  National 
Dairy,  Ltd.,  to  which  he  declared  that 
at  least  a  majority  of  the  cases  were 
due,  and  each  of  which  was  delivering 
milk  without  a  permit.  The  city 
authorities  having  taken  no  action  un¬ 
der  the  order,  the  Provincial  Bureau  of 
Health,  at  5  p.m..  May  21,  closed  the 
establishments  of  the  National  Dairy 
Co.  and  turned  over  those  of  the  other 
company  to  the  absolute  control  of  M.  H. 
McCrady,  chemist  of  the  Provincial 
Bureau  of  Health. 

Publication  of  Facts  Urged 

On  May  19,  the  Montreal  Convention 
&  Tourist  Bureau  gave  a  luncheon  to 
representatives  of  the  Chamber  of 
Commerce,  the  Board  of  Trade,  the 
railways,  hotels,  department,  and  other 
stores,  and  manufacturing  establish¬ 
ments.  A  plea  was  made  by  this  body 
for  the  collection  and  public  announce¬ 
ment  of  the  facts  so  that  the  city  would 
not  be  injured  by  “distorted  and  exag¬ 
gerated  rumors.” 

On  May  20,  the  Medico-Chirurgical 
Society  of  Montreal  adopted  resolu¬ 
tions  tleclaring,  among  other  things, 
the  belief  that  the  outbreak  “was  due 
to  the  failure  of  the  civic  authorities 
to  enforce  the  civic  health  by-law  con¬ 
cerning  milk";  that  “the  citizens  of 
Montreal  do  not  receive  the  same  con¬ 
sideration  for  the  protection  of  health 
as  do  those  of  other  cities  of  a  similar 
size”;  and  that  the  health  department 
budget  should  be  “made  adequate  for 
this  purpose.” 

On  May  19,  the  Montreal  Star  se¬ 
verely  criticized  the  city  authorities  for 
their  laxness  in  dealing  with  the  epi¬ 
demic  and  for  their  delay  in  acting  on 


the  order  of  the  provincial  health  direc¬ 
tor.  It  characterized  as  “stupid  and 
clumsy”  the  attempt  of  the  executive 
committee  to  suppress  the  facts. 

In  the  United  States,  both  the  De¬ 
partment  of  Agriculture  and  the  New 
York  Health  Department  barred  from 
the  United  States  milk  produced  near 
enough  to  Montreal  to  be  under  sus¬ 
picion,  the  federal  embargo  covering  a 
radius  of  200  miles.  The  U.  S.  Public 
Health  Service,  before  the  recrudes¬ 
cence  of  the  epidemic,  sent  warnings 


to  American  state  and  local  health  au¬ 
thorities  to  look  our  for  typhoid  car¬ 
riers  from  Montreal,  especially  those 
seeking  employment  as  food  or  milk 
handlers.  The  American  contingent 
of  the  conference  of  state  and  provin¬ 
cial  health  authorities  in  session  at 
Washington  on  May  20,  adopted  resolu¬ 
tions  recommending  inoculation  against 
typhoid  for  tourists  finding  Montreal  a 
necessary  stop  on  their  itinerary. 

From  the  start,  the  epidemic  has 
(Continued  on  p.  879) 


Levee  Failure  at  McCrea  Floods  Region  Between 
Atchafalaya  and  Mississippi  Rivers 

Weak  Point  in  Eastern  Atchafalaya  System  Gives  Way — ^Large  Part 
of  Mississippi  Flood  Appears  to  Be  Going 
Down  Atchafalaya  Valley 

The  Atchafalaya  River  valley  continues  to  hold  the  interest  in  the 
Mississippi  flood  situation.  Last  week  it  was  hoped  that  the  eastern 
aide  of  the  basin,  lying  between  the  east-bank  levees  of  the  Atchafalaya 
and  the  west-bank  levees  of  the  Mississippi,  could  be  saved  from  flooding 
except  possibly  by  backwater  in  the  lower  portion,  but  early  Tuesday  morn¬ 
ing  the  east-bank  levee  near  the  village  of  McCrea  gave  way  and  water  is 
now  flooding  Point  Coupee  Parish  and  will  overflow  part  of  the  Iberville 
Parish  Iiefore  it  returns  to  the  Atchafalaya  or  reaches  the  Grand  River. 

No  measurements  have  been  an¬ 
nounced  of  the  flow  of  water  down 
through  the  Atchafalaya  basin  but 
from  the  fact  that  the  gage  at  Baton 
Rouge  began  to  fall  after  the  Bayou 
des  Glaisps  levee  failed  and  before  the 
crest  of  the  flood  reached  that  point 
seems  to  indicate  that  a  great  part  of 
the  flood  is  going  down  the  Atchafalaya 
valley  rather  than  the  Mississippi. 
The  flood  capacity  of  the  Atchafalaya 
at  the  Simmesport  sill  alone  is  about 
400,000  sec.-ft.  and  apparently  an 
equal  or  greater  amount  is  passing 
through  the  Bayou  des  Glaises  crevasses. 

Major  W.  H.  Holcombe,  Corps  of 
Engineers,  district  engineer  at  New 
Orleans,  sends  the  following  report 
under  date  of  May  24: 

“Additional  developments  in  levee 
situation  on  lower  river  since  May  17. 
Crevasse  occurred  3  a.m.  today  at 
McCrea  on  the  east  bank  of  the  Atcha¬ 
falaya  River.  McCrea  is  about  12 
miles  above  the  town  of  Melville  where 
earlier  break  occurred  but  on  opposite 
bank  of  river.  This  crevasse  occurred 
after  a  7-day  fight  in  which  2,500  men 
were  engaged.  It  was  caused  by  a  cav¬ 
ing  bank.  Waters  from  this  break  will 
flood  greater  portion  of  land  from  Old 
River  south  except  area  between  Bayou 
La  Fourche  and  Mississippi  River.  The 
more  important  towns  are  on  high 
ground  near  the  west  bank  of  the 
Mississippi  River  and  should  not  be 
affected.  All  levees  on  west  bank  of 
Mississippi  River  from  Old  River 
south,  and  those  on  east  bank  from 
Baton  Rouge  south,  continue  to  hold 
and  are  in  good  condition.  Barring  un¬ 
expected  developments  there  should  be 


Engineering  Fifty  Years 
Ago 

From  Engineering  NewSf 
May  26,  1877 

The  numerous  accidents  of 
late,  both  to  public  and  to 
'  private  buildings,  naturally  calls 
forth  inquiry  as  to  the  cause  of 
such  di.sasters  and  the  means  of 
avoiding  them  in  the  future. 

That  they  are  unnecessary,  no 
one  for  a  moment  doubts,  but  why 
are  they  so  much  more  numerous 
than  formerly?  is  a  question  of 
considerable  interest  at  present, 
and  which  I  think  can  be  readily 
answered. 

The  accidents  have  happened 
to  two  classes  of  buildings — the 
one,  large  public  edifices  erected 
at  great  cost;  the  other,  business 
warehouses.  These  two  classes 
of  accidents  are  due  to  very  dif¬ 
ferent  causes  and  must  be  con¬ 
sidered  separately.  Our  new  pub¬ 
lic  buildings  are  upon  a  much 
^  larger  scale  and  are  far  more 
pretentious  and  costly  than  for¬ 
merly  and  in  consequence  require 
more  skill  on  the  part  of  the  de¬ 
signer  and  superintendent.  The 
day  has  past  when  a  successful 
architect  can  grow  up  from  an 
office-boy;  he  must  now  have  a 
j  preliminary  scientific  training, 
and  be  exact  in  his  calculations. 
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GAGE  HEIGHT.^  AT  LOWER  MISSISSIPPI  VALLEY  POINTS 

• - Miaamippi  River - 

Baton 

St.  Louis  Menipliis  Vicksburg  Natcbei  Rouge 
Hoodstage*...  JO.O  35.0  45.0  46  0 

Provisional 

Levee  grade**  515  58  0  57.5  48.1 

1922  34  0  42.5  54  8  55.3  45.7 

Prenous  bigli  41  4  4b  5  53  8  53.5  43.8 

1927 

Aonl  24  35  6  45  9  54  8  55.3  44  8 

\pril  25  35  8  45  0  54  5  55.2  45.0 

April  26  34  1  45  b  54  4  55.0  45.0 

April  27  35  6  45  4  54  9  55.0  45  0 

April  28  346  451  557  55.1  450 

April  29  33  4  44  7  56  3  55.5  45.1 

April  30  ...  44  3  57  2  56.1  45  4 

Afav  I  ....  438  579  56.5  458 

Mav  2  ....  43.2  58  2  56.4  45.7 

May  3  ....  42  7  58  5  56.4  45.4 

May  4  26  8  42  2  H7  SC. 5  45  6 

May  5  25  4  41  6  58.2  56.4  45  7 

May  6  24.1  40  8  58.0  56.1  45  8 

May  7  23  7  40.6  57.7  55.7  46  0 

May  8  25  4  39  8  57.2  46  I 

May  9  27  3  39  2  57.0  55.3  46  I 

May  10  29  5  38  4  56.6  55  I  46  3 

May  II  30  3  37  6  56  4  55  I  46  5 

May  12  29  1  36  9  56  0  55.0  46  8 

May  13  27  6  36  4  55  7  55  I  47  I 

May  14  26  3  36  0  55  4  55  I  47  4 

May  15  25.2  35  8  55  2  55  I  47  8 

May  16  25.9  35.7  54  8  54  9  47  7 

May  17  27.0  35  6  54  4  54  7  47  6 

May  18  27  3  35.4  54  0  54  5  47  5 

May  19  27  2  3i.  I  53.6  54  3  47  4 

May  20  29.6  3»  6  53.2  54  0  47  3 

May  21  26  7  34  0  52  8  53  8  47  2 

May  22  26  4  33  3  52.5  53  6  47  I 

.May  23  25  6  32  5  52.2  53  3  47  I 

.May  24  24  9  31  8  51.9  53  I  46  8 

*  Approximately  a  bank-full  condition  above  which  ■ 

levees  are  required  |  | 

**  Grade  established  by  the  Mississippi  River  Com-  I 

mission  as  the  desired  height  for  the  levees.  I _ I  _ 


miles  farther  upstream  at  Great  Falls, 
Md.,  a  dam  50  ft.  high  at  Harpers 
Ferry,  a  dam  130  ft.  high  on  the 
Shenandoah  River  near  Charles  Town, 
W.  Va.,  a  dam  213  ft.  high  at  Brocks 
Gap,  Va.,  in  the  north  fork  of  the 
Shenandoah,  a  dam  226  ft.  high  near 
the  mouth  of  Great  Cacapon  Creek, 
and  a  dam  140  ft.  high  on  the  south 
fork  of  the  Potomac  River  near  Rom¬ 
ney,  W.  Va.  The  dams  at  Brocks  Gap, 
Charles  Town,  Great  Cacapon  and  Rom¬ 
ney  will  form  storage  reservoirs  of 
capacities  of  406.000,  260,000,  263,000, 
and  465,000  acre-ft.,  respectively. 

The  plan  is  .similar  to  that  proposed 
in  a  report  made  for  the  Federal  Power 
Commission  by  Lt.  Col.  M.  C.  Tyler  in 
1921,  except  that  in  the  present  project 
the  dams  at  Harpers  Ferry  and  Charles 
Town  are  added.  This  will  make  it 
possible  to  increase  the  installed  capac¬ 
ity  from  180,000  kw.  to  225,000  kw. 
The  cost  of  the  Tyler  plan  was  esti¬ 
mated  at  $44,000,000;  that  of  the  Poto¬ 
mac  corporation  $57,000,000. 

It  is  expected  that  if  the  project 
i.s  built  power  will  be  supplied  to  points 
in  Maryland  and  West  Virginia  as  well 
as  to  Washington. 


— - Red  Rivei - 

.Shreve-  .\lex- 
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no  trouble  with  these  levees  in  spite  of 
stages  still  a  foot  higher  than  those 
recorded  during  the  flood  of  1922.  River 
is  falling  gradually.” 

Roger  B.  McWhorter,  special  engi¬ 
neer  of  the  Orleans  Levee  District, 
reports  that  the  crevasse  cut  through 
the  levee  at  Caernarvon  is  widening 
at  the  rate  of  20  ft.  per  day  and  that 
it  may  be  necessary  to  tie  the  levee  at 
the  lower  end. 

Conditions  on  the  upper  river  are 
improving  rapidly.  Major  D.  H.  Con¬ 
nolly,  Corps  of  Engineers,  district  en¬ 
gineer  at  Memphis,  sends  the  following 
dispatch : 

“Since  my  wire  of  May  third  the 
Mississippi  flood  has  dropped  below  the 
flood  stage  at  all  points  in  first  and 
second  Mississippi  River  districts  ex¬ 
tending  from  Cape  Girardeau,  Mo.,  to 
mouth  of  the  White  River,  a  distance 
of  450  miles.  All  levee  crevasses  still 
flowing  to  such  an  extent  that  even 
partial  closure  against  so-called  June 
rises  is  impracticable. 

“The  president  of  the  Mississippi 
River  Commission,  by  authority  of  the 
Chief  of  Engineers,  has  authorized 
any  temporary  or  preliminary  work  in 
these  crevasses  that  may  be  necessary 
to  prevent  the  overflowed  areas  once 
unwatered  being  again  flooded  during 
present  cropping  season  and  this  ofllce 
stands  ready  to  carry  such  authority 
into  effect  when  opportunity  develops.” 


USSISSIPPI  UVEK 


Development  of  Water  Power  on 
Potomac  River  Proposed 

Development  of  the  water-power  re¬ 
sources  of  the  Potomac  River  and  its 
tributaries  is  proposed  by  the  Potomac 
River  Corporation  in  an  application  for 
a  preliminary  permit  filed  with  the 
Federal  Power  Commission. 

The  company  proposes  bui.'ding  a 
dam  116  ft,  high  at  Chain  Bridge  near 
Washington,  a  dam  100  ft.  high  10 


•Coerncirvon  crava—e. 
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GAGE  CHARTS,  LOWER  MISSISSIPPI  AND  RED  RIVERS 
The  time  when  the  major  cr*vas*es  In  the  lower  river  occurred  la  Indicated  upon 
the  charta  which  they  affect,  also  the  days  upon  which  the  1922  flood  peaks 
occurred  and  the  elevations  are  given.  The  relation  of  the  local  gages  on  the 
Mississippi  to  Gulf  level  Is  shown. 
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Gros  Ventre,  Landslide  Dam 
in  Wyoming,  Breaks 

Heavy  Rains  Cause  “Failure” — Waters 
Released  I’ractically  Wipe  Out 
Village — Seven  Drowned 

The  dam  formed  by  a  landslide  which 
blocked  tbe  channel  of  the  Gros  Ventre 
River  in  Wyoming  two  years  ago  gave 
w’ay  suddenly  on  May  18,  releasing  the 
impounded  waters  in  a  destructive 
flood.  A  wire  to  Engineering  News- 
Record  from  Frank  C.  Emerson,  gov¬ 
ernor  anti  former  state  engineer  of  Wy¬ 
oming,  reports  that  the  little  town  of 
Kelly,  3J  miles  below  the  dam,  was 
practically  swept  away  with  the  loss  of 
seven  lives,  and  although  inhabitants 
farther  down  the  valley  received  warn¬ 
ing  in  time  to  escape,  there  was  exten¬ 
sive  property  damage  for  30  miles 
below  particularly  to  bridges  and  high¬ 
ways.  Gov.  Emerson  had  not  yet  re¬ 
ceived  <ietails  as  to  the  nature  of  the 
failure  of  the  “dam”  and  the  amount 
of  impounded  water  released.  Wilson, 
25  miles  below  the  dam,  is  reported  to 
have  been  reached  by  a  20-ft.  flood  2  hr. 
after  Kelly  was  struck.  The  flood  sub¬ 
sided  quickly  and  water  level  was  back 
to  normal  on  the  day  following.  A 
description  of  the  dam,  written  by  Mr. 
Emerson,  when  state  engineer,  appeared 
in  Engineering  News-Record,  Sept.  17, 
1925,  p.  467. 

The  Gros  Ventre  River  is  an  impor¬ 
tant  tributary  of  the  Snake  River  which 
it  joins  about  40  miles  south  of  Yellow¬ 
stone  Park.  The  earth  slide,  presum¬ 


of  the  quantity,  nature  and  placement 
of  the  materials  that  formed  the  dam 
it  w'as  believed  that  the  lake  would  be 
permanent  and  that  the  river  would 
work  out  for  itself  a  rapids  leading 
down  to  the  old  stream  bed.  The  sud¬ 
den  release  of  the  impounded  water, 
therefore,  came  as  a  great  surpri.se  and 
caught  the  valley  below  unawares. 


Carquinez  Strait  Bridge  Opened 
to  Traffic  May  21 

Elaborate  ceremonies,  widely  adver¬ 
tised,  brought  a  crowd  estimated  at 
47,000  automobiles  and  50,000  people 
to  the  opening  of  the  toll  bridge  across 
Carquinez  Strait  near  San  Francisco 
on  May  21.  Dedication  ceremonies 
were  held  in  the  early  afternoon  at  the 
north  end  of  the  structure  where  auto¬ 
mobile  caravans  from  north  and  south 
met  for  the  occasion.  Of  several  arti¬ 
cles  devoted  to  features  of  this  struc¬ 
ture  that  have  been  published  in 
Engineering  News-Record  the  latest 
appeared  in  the  issue  of  May  12,  1927, 
p.  777. 

No  bridge  tolls  were  charged  on  the 
( pening  day  but  on  May  22  the  tolls  on 
about  9,000  cars  totalled  almost  $8,000. 
The  tolls  that  then  went  into  effect  are 
60c.  for  automobiles  and  10c.  for  each 
passenger.  The  pedestrian  commuta¬ 
tion  rate  is  $2  per  month  and  for  an 
automobile  with  driver,  $17.50  per 
month. 

Application  for  an  injunction 


LOCATIOX  OF  DAM  IN  OROS  VENTRE  CANYON 
Map  piibllshod  in  Eti()inrerinfj  Seu's-Heroril,  Sept.  17,  1925,  to  show  location  of 
UiiijVlic'ir  which  dammed  the  Gros  Ventre  River. 


ably  started  by  earthquake,  occurred  on 
June  23,  1925,  and  formetl  a  dam  180 
ft.  high  with  a  base  thickne.ss  of  more 
than  IJ  miles  along  the  stream  bed. 
.4  month  after  the  slide  the  water  im¬ 
pounded  was  estimated  to  total  65,000 
acre-ft.  and  at  that  time  practically  the 
entire  flow  of  the  river  w’as  passing 
through  the  dam  near  the  center  and 
about  30  ft.  below'  the  top.  Because 


brought  by  navigation  interests  to  pre¬ 
vent  opening  the  bridge  until  a  per¬ 
manent  fender  was  built  around  the 
center  pier  was  denied  on  the  ground 
that  the  bridge  company  has  complied 
with  War  Department  requirements 
for  a  temporary  fender,  pending  set¬ 
tlement  of  the  controversy  of  long 
standing  as  to  fender  design  satisfac¬ 
tory  to  all  concerned. 


K.  C.  Southern  Railway 
Plans  Disapproved 

Interstate  Commerce  Commission 
Rejects  Proposal  to  Form 
5,800-Mile  System 

The  proposal  of  the  Kansas  City 
Southern  Ry.  Co.  to  form  a  5,800-mile 
railway  system  in  the  southwestern 
part  of  the  United  States  by  grouping 
under  its  control  the  St.  Louis  South¬ 
western  Ry.  and  the  Missouri-Kansas- 
Texas  R.R.  Co.,  has  been  disapproved 
by  the  Interstate  Commerce  Commis¬ 
sion  on  the  ground  that  no  definite  pro¬ 
vision  had  been  made  in  the  proposal 
for  caring  for  the  rights  of  the  minority 
stockholders  and  also  because  the  plan 
placed  the  control  of  two  large  rail¬ 
road  companies  in  the  hands  of  a  small 
company  with  too  little  direct  financial 
interest  in  the  controlled  companies. 

In  the  proposal  disapproved  by  the 
commission  the  Kansas  City  Southern 
asked  authority  to  acquire  control  of 
the  Missouri-Kansas-Texas  R.R.  Co.,  by 
purchase  of  capital  stock  and  at  the 
same  time  the  latter  railroad  applied 
for  authority  to  acquire  control  of  the 
St.  Louis  Southwestern  Ry.  Co.  (Cotton 
Belt)  by  similar  purchase  of  capital 
stock,  thus  concentrating  the  control  of 
the  3,189-mile  M-K-T  Ry.  system  and 
the  1,747-mile  Cotton  Belt  system  in 
the  hands  of  the  865-mile  Kansas  City 
Southern.  In  objecting  to  this  arrange¬ 
ment  the  commission  pointed  out  that 
“about  $25,500,000  of  its  (the  Kansas 
City  Southern’s)  common  stock  would 
effectively  control  the  company  and  the 
market  value  of  this  amount  of  stock  on 
Nov,  13,  1926,  was  less  than  $11,000,000 
or  less  than  11  per  cent  of  the  market 
value  of  all  the  stock  of  the  three  com¬ 
panies,  about  7.2  per  cent  of  the  total 
value  of  the  stock  if  the  M-K-T  adjust¬ 
ment  bonds  should  be  converted,  and 
less  than  2  per  cent  of  the  aggregate 
amount  of  their  assets.”  This,  said  the 
Commission,  “seems  too  small  a  base 
upon  which  to  build  such  a  financial 
pyramid. 

While  the  proposed  grouping  of  these 
three  railroads  was  not  made  in  the 
commission’s  tentative  consolidation 
plan,  nor  in  Professor  Ripley’s  group¬ 
ing,  the  commission  does  not  find  the 
grouping,  in  itself,  objectionable.  There 
IS  not  much  competition  between  them 
and  they  so  supplement  each  other  that 
the  loss  of  competition  may  be  more 
than  offset. 

In  its  decision  the  commission  raises 
the  question  whether  the  Kansas  City 
Southern  in  acquiring  sufficient  stock 
of  the  M-K-T  and  of  the  Cotton  Belt  to 
dominate  their  action  without  authority 
from  the  Interstate  Commerce  Com¬ 
mission  did  not  violate  the  Clayton  anti¬ 
trust  act  and  the  Sherman  act.  It  is 
of  the  opinion  that  it  did  unless  the 
transportation  act  by  implication  al¬ 
lows  such  acquisition  in  advance  of 
granting  of  authority  to  do  so.  The  ap¬ 
plicants  claim  that  it  is  necessary  to  ac¬ 
quire  such  control  before  making  its 
plan  public  in  order  to  keep  from  hav¬ 
ing  to  purchase  stock  at  inflated  prices, 
but  the  commission  states  that  it  doubts 
that  such  preliminary  ascendancy  was 
necessary  or  conducive  to  the  fixing  of 
equitable  terms  of  union. 
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Agricultural  Engineers  to  Meet 
at  St.  Paul 

The  21st  annual  meeting  of  the 
American  Society  of  Agricultural  Engi¬ 
neers  which  will  be  held  June  22  to  25 
at  the  University  Farm,  University  of 
Minnesota,  St.  Paul.  The  program  will 
include  technical  addresses  and  com¬ 
mittee  reports,  group  meetings  and  con¬ 
ferences.  Rural  electrification  and 
reclamation  will  receive  consideration 
during  the  entire  first  day.  Papers  on 
electric  refrigeration,  automatic  feed 
grinding  and  the  advancing  use  of  elec¬ 
tricity  in  agriculture  will  be  presented 
in  the  rural  electrification  division. 
Drainage  and  irrigation,  erosion,  fores¬ 
try,  land  clearing,  land  development, 
runoff  and  soil  hydraulics  will  be  sub¬ 
jects  for  committee  reports  in  the 
reclamation  division.  Entertainment 
features  include  a  picnic  supper  and  the 
annual  banquet. 

Detailed  information  relative  to  the 
meeting  can  be  secured  from  either 
William  Boss,  University  Farm,  St. 
Paul,  or  Raymond  Olney,  St.  Joseph, 
Mich.,  who  is  secretary  of  the  society. 


Fulton  St.  Tunnel  Bid  $22,246,000 

Bids  received  on  May  18  for  con¬ 
struction  of  the  Fulton  St.  tunnel  of 
the  new’  subway  rapid-transit  system  in 
New  York  City,  de.scribed  in  Engineer- 
ivg  Neu's-Record,  Feb.  24,  p.  328, 
ranged  from  $22,246,000  to  $30,203,000. 
Mason  &  Hanger  were  low  bidders, 
with  Underpinning  &  Foundation  Co. 
next  at  $25,212,000.  The  other  bidders, 
in  order,  were  Patrick  McGovern, 
Rodgers  &  Hagerty,  Rosoff  Construc¬ 
tion  Co.,  George  H.  Flinn,  and  Arthur 
A.  Johnson. 

Mason  &  Hanger  were  also  low  bid¬ 
ders  in  the  alternative  bidding  for  the 
work  in  two  sections,  easterly  and 
westerly,  with  $13,600,000  for  the  west 
section  (from  Park  Place  to  the  mid¬ 
dle  of  the  East  River)  and  $10,100,000 
for  the  easterly  section. 


Typhoid  Epidemic  in  Montreal 

(Continued  from  p.  876) 
been  attributed  to  milk.  Until  the 
order  of  the  provincial  director  of 
health  on  May  18,  this  was  said  to  be 
the  supply  of  a  single  dealer.  About 
April  20,  unofficial  reports  state  the 
cause  was  more  specifically  laid  to  a 
typhoid  carrier,  working  for  this 
dealer,  who  had  then  been  removed 
from  contact  with  the  supply.  Some 
95  per  cent  of  all  the  milk  delivered 
in  Montreal  was  pasteurized,  and  up  to 
-April  11  there  had  been  no  typhoid 
among  consumers  of  unpasteurized 
milk.  Whether  the  dealer  in  question 
was  one  of  the  two  now  charged  with 
responsibility  for  the  epidemic  does 
not  appear. 

Notable  features  of  the  measures 
taken  to  deal  with  the  epidemic  were 
the  inoculation  of  45,000  persons 
against  typhoid,  8,000  first  inoculations 
in  one  day,  in  which  the  Sun  Life  As¬ 
surance  Company  of  Canada  played  a 
large  part,  and  the  nursing  and  educa¬ 
tional  work  done  by  welfare  depart¬ 
ments  of  the  Metropolitan  Insurance 
Co.,  New  York  City. 


California  Water  Right  Law 
May  Be  Amended  Next  Year 

One  of  the  results  of  the  recent  agita¬ 
tion  over  California  water  law  brought 
about  by  the  Herminghaus  case  which 
was  reviewed  in  Engineering  Xewn- 
Record,  Feb.  3,  p.  205,  was  the  consid¬ 
eration  by  the  last  session  of  the  Cali¬ 
fornia  Legislature  of  several  proposed 
laws  intended  to  clarify  and  improve 
the  present  water  code. 

The  outcome  of  the  matter  has  been  a 
decision  to  submit 
to  the  voters  of 
California  next 
year  an  amend¬ 
ment  to  the  state 
constitution  re¬ 
stricting  the  use  of 
water  to  beneficial 
use.  Included  in 
the  propo.sed  meas¬ 
ure  is  the  follow¬ 
ing:  “Because  of 
the  conditions 
prevailing  in  this 
state  the  general 
welfare  requires 
that  the  water  re- 
.sources  of  the  state 
be  put  to  beneficial 
use  to  the  fullest 
extent  of  which 
they  are  capable 
and  that  the  waste 
or  unrea.sonable 
use,  or  unreason¬ 
able  method  of  use 
of  water  be  pre¬ 
vented  and  that 
the  conservation  of 
such  waters  is  to 
be  exerci.sed  with 
a  view  to  the  rea¬ 
sonable  and  beneficial  use  thereof  in  the 
interests  of  the  people  and  for  the  pub¬ 
lic  w’elfare.” 


Maine  Railway  Work  Abandoned 

During  the  course  of  the  controversy 
in  the  Maine  Legislature  over  the  con¬ 
struction  of  the  Fish  River  Storage 
Reservoir  by  the  International  Paper 
Co.  in  Maine,  it  was  stated  that  Sen¬ 
ator  Gould  had  definitely  abandoned 
his  plans  for  building  the  Quebec  Ex¬ 
tension  Railroad.  Preliminary  work  on 
the  railroad  was  started  in  the  latter 
part  of  December,  1926,  in  order  to 
keep  alive  the  Interstate  Commerce 
Commission’s  certificate  authorizing 
construction  which  would  otherwise 
have  expired  at  the  end  of  the  year. 
The  railroad  was  to  have  been  built 
across  northern  Maine  into  Quebec,  a 
distance  of  111  miles. 


New  Buildings  for  Purdue 

Construction  of  a  material  testing 
laboratory  and  the  first  wing  of  a 
metallurgical  engineering  laboratory  is 
to  be  begun  at  Purdue  University  this 
summer.  The  former,  an  addition  to 
the  present  civil  engineering  building, 
will  cost  about  $118,000  complete,  of 
which  the  first  section  will  represent 
about  $120,000.  For  engineering  equip¬ 
ment,  the  state  legislature  has  appro¬ 
priated  $90,000,  of  which  $50,000  will 
be  available  this  year  and  the  re¬ 
mainder  in  1928. 


More  Railway  Construction  in 
Oregon  Authorized 

Following  the  failure  of  the  Oregon 
Trunk  Ry.  and  the  Southern  Pacific  Ry. 
to  agree  over  joint  operation  of  certain 
railway  lines  in  Oregon,  the  Interstate 
Commerce  Commission  has  authorized 
the  Oregon  Trunk  Ry.  to  proceed  with 
the  construction  of  additional  trackage 
which  would  have  been  avoided  if  an 
operating  agreement  could  have  been 
made.  The  commission’s  order  recom¬ 


mending  that  such  an  agreement  be 
made  authorizing  the  construction  of 
about  360  miles  of  railroad  in  Oregon 
and  northern  California  was  reported 
in  Engineering  Netvn-Record,  June  24, 
1926,  p.  1014.  Briefly,  the  commission 
then  authorized  the  Oregon  Trunk  Ry. 
to  construct  a  new  line  from  Bend  to 
Paunina  on  the  Natron  cutoff  of  the 
Southern  Pacific,  but  declineil  to 
authorize  the  construction  which  it  now 
approves,  namely,  from  Paunina  south 
to  Klamath  Falls,  in  all  about  160 
miles.  The  Central  Pacific  Ry.  (South¬ 
ern  Pacific  System)  was  authorized  to 
build  from  a  point  near  Klamath  Falls 
.southea.st  to  Cornell,  Calif.,  and  thence 
southeast  to  a  connection  with  the  Ne- 
vada-California-Oregon  Ry.  at  Alturas, 
Calif.,  also  to  convert  the  latter  nar¬ 
row-gage  railway  into  a  standard-gage 
line.  In  addition,  the  Southern  Pacific 
was  authorized  to  control  the  Oregon, 
California  &  Eastern  Railway  Co., 
which  in  turn  was  authorized  to  build 
an  extension  from  its  northerly  termi¬ 
nus  at  Sprague  River,  63  miles  to  Silver 
Lake,  with  a  15-mile  branch  along  the 
Williamson  River  and  a  branch  from 
Sprague  River  southeasterly  65  miles 
to  Lakeview.  This  construction  was 
conditioned  upon  either  the  Southern 
Pacific  or  the  Oregon,  California  & 
Ea.stern  granting  certain  trackage 
rights  to  the  Oregon  Trunk  Ry. 

The  present  order  of  the  commission 
requires  that  the  Oregon  Trunk  Ry.  ac¬ 
cept  its  authorization  on  or  before  June 
17,  1927. 
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Tri-Borough  Bridge  Project 
Is  Postponed 

No  action  was  taken  by  the  Board 
of  Estimate  and  Apportionment  of  New 
York  City  on  the  Tri-Borough  Bridge 
project  to  connect  the  borough  of 
Queens  with  Manhattan  and  the  Bronx 
by  a  bridge  roughly  paralleling  the 
Hell  Gate  bridge  of  the  New  York  Con¬ 
necting  R.R.  with  a  westerly  connec¬ 
tion  to  125th  St.,  Manhattan.  The  city 
authorities  stated  that  they  favor 
building  this  structure  by  a  special 
board  patterned  after  the  Port  Author¬ 
ity  and  authorized  to  finance  the  proj¬ 
ect  by  the  sale  of  bon<ls  to  be  refunded 
by  tolls.  This  plan  cannot  be  carried 
out  without  favorable  legislative  action. 

Engineers  Agree  on  West  Side 
Plan  at  New  York 

The  committee  of  engineers  appointed 
on  July  1,  1926  by  the  mayor  of  New 
York  to  study  and  report  upon  the  plan 
for  the  removal  of  the  New  York  Cen¬ 
tral  tracks  on  the  west  side  of  Manhat¬ 
tan  Island,  has  reported  to  the  mayor 
that  it  has  reached  an  agreement  on  the 
subject  and  has  submitted  plans  to  him 
for  his  consideration.  The  report  has 
been  given  out  but  detail  plans  have 
not  been  made  public. 

As  far  as  it  is  possible  to  tell  from 
the  report,  the  plan  calls  for  abandon¬ 
ment  of  the  railroad  company’s  tracks 
below  Canal  St.  and  the  elevation  of  the 
tracks  below  the  30th  St.  yards  with  an 
elevated  terminal  north  of  Spring  St. 
between  West  St.  and  Washington  St. 
From  the  Spring  St.  terminal  to  West 
13th  St.  the  tracks  will  be  located  over 
an  arcade  along  the  western  side  of 
Washington  St.  inside  the  property  line. 
From  that  point  the  elevated  structure 
will  be  located  on  the  easterly  side  of 
and  parallel  to  10th  Ave.  as  far  as  16th 
St.  where  it  will  cross  10th  Ave.  and 
enter  a  private  right-of-way  parallel 
to  and  about  100  ft.  west  of  the  building 
line,  continuing  in  this  right-of-way 
as  far  as  the  30th  St.  yard.  Within  the 
yard  the  tracks  will  come  down  to  a 
depressed  roadway  located  between  10th 
and  11th  Aves.  extending  from  West 
36th  St.  to  the  60th  St.  yard  where  the 
tracks  will  again  ascend  to  the  present 
surface  within  the  limits  of  the  yard 
and  continue  generally  in  the  position 
now  occupied  to  the  Harlem  River 
where  a  new  lift  bridge  is  to  be  con¬ 
structed.  The  location  of  the  depressed 
railway  north  of  36th  St.  is  not  defi¬ 
nitely  stated. 

The  only  surface  tracks  remaining 
will  be  those  leading  to  the  mail  pier, 
float  bridges  and  a  new  connection  in 
12th  Ave.  to  the  terminal  warehouse. 

The  committee  which  made  the  report 
consists  of  William  C.  Lancaster,  chair¬ 
man,  chief  engineer  of  the  Metropoli¬ 
tan  Division  of  the  Public  Service  Com¬ 
mission;  J.  R.  Slattery,  deputy  chief 
engineer  of  the  Board  of  Transporta¬ 
tion;  Arthur  S.  Tuttle,  chief  engineer  of 
the  Board  of  Estimate;  C.  M.  Pinckney, 
chief  engineer,  office  of  the  Borough 
President  of  Manhattan;  Billings 
Wilson,  deputy  manager.  Port  of  New 
York  Authority;  and  R.  E.  Dougherty, 
engineering  assistant  to  the  president. 
New  York  Central  R.R.  Co. 


At  the  Fourth  Annual  Meeting  of  the 
Illinois  Association  of  Sanitary  Di.strict 
Trustees,  to  be  held  at  Elgin,  Ill.,  on 
June  8  and  9,  one  of  the  features  will 
be  the  formal  dedication  of  the  new 
sewage  disposal  plant  by  E.  N.  Herb- 
ster,  president  of  the  association  and 
also  president  of  the  Sanitary  District 
of  Elgin.  G.  H.  Radebaugh,  Urbana, 
Ill.,  is  secretary  of  the  association. 

As  a  Result  of  Financial  Arrange¬ 
ments  just  completed  between  the  city 
of  St.  Catherines,  Ontario,  and  the 
county  of  Lincoln,  the  short  route  to 
Buffalo,  between  St.  Catherines  and  the 
Peace  Bridge,  obviating  the  difficulties 
consequent  upon  the  tremendous  con¬ 
gestion  at  the  Niagara  Falls  bridges, 
will  be  an  accomplished  fact  within  a 
few  months.  Contracts  for  the  work  of 
paving  the  road  between  St.  Catherines 
and  Welland  will  be  let  shortly  and  it 
is  expected  the  new  highway  will  be 
open  about  the  time  the  Peace  Bridge 
is  ready. 

Putting  the  Pacific  Great  Eastern  Ry. 
in  British  Columbia  into  first-class 
physical  condition  will  start  early  in 
June,  it  is  announced.  Preparations  are 
now  nearing  completion  for  the  com¬ 
mencement  of  the  program  of  improve¬ 
ments  and  replacements,  to  cost  around 
$3,000,000  over  a  three-year  period,  and 
which  will  involve  the  expenditure  of 
$750,000  this  season.  Equipment  has 
been  assembled  at  Squamish,  B.  C.,  and 
other  points  on  the  line  in  preparation 
for  the  season’s  operations,  the  most 
extensive  undertaking  since  construc¬ 
tion  of  the  road  was  stopped. 

Dams  to  Regulate  the  Flow  of  the 
Riviere  a  I’Ours  at  St.  Felicien,  Quebec, 
to  provide  a  uniform  supply  of  power 
for  the  mills  in  the  district  are  to  be 
constructed  Notice  has  been  given 
by  the  Compagne  Hydraulique  de  St. 
Felicien,  and  the  plans  and  specifica¬ 
tions  showing  the  project  have  been 
sent  to  the  provincial  Department  of 
Lands  and  Forests. 

The  Apprenticeship  Commission  of  the 
New  York  Building  Congress  will  hold 
its  fourth  annual  commencement  exer¬ 
cises  at  the  Washington  Irving  High 
School,  New  York  City,  May  27,  at  8 
p.m.  ’The  program  will  include  presen¬ 
tation  of  the  Fenner  Medal  of  the  con¬ 
gress  to  one  apprentice  in  each  trade 
for  which  the  apprenticeship  commis¬ 
sion  provides  instruction.  Fenner 
Medals  will  be  awarded  annually.  They 
are  made  possible  by  the  creation  of  the 
Burt  L.  Fenner  Memorial  Fund  of  the 
New  York  Building  Congress,  in  honor 
of  the  late  Burt  L.  Fenner,  first  presi¬ 
dent  of  the  apprenticeship  commission. 

The  New  Line  of  the  Southern  Pacific 
Co,,  from  Tepic  to  La  Quemada  in 
Mexico,  103  miles,  which  provides  a 
through  line  from  the  southwestern 
part  of  the  United  States  to  Mexico 
City,  was  opened  to  through  traffic  on 
April  15. 


San  Gabriel  Dam  Plans  Adopted; 
To  Open  Bids  July  11 

Final  plans  for  the  large  dam  to  he 
built  on  the  San  Gabriel  River  by  tiie 
Los  Angeles  Flood  Control  Distriit 
have  been  adopted,  according  to  a 
telegram  to  Engineering  Newn-Recon}, 
from  E.  C.  Eaton,  chief  engineer  of  the 
district,  and  bids  will  be  opened  on 
July  11.  The  plans  have  been  recently 
revised  to  conform  to  recommendation' 
made  by  an  engineering  advisory  board 
consisting  of  C.  D.  Marx,  F.  H.  Fowler 
and  Charles  H.  Paul,  retained  to  report 
to  the  supervisors.  A  review  of  the 
findings  of  this  board  was  publishe<l  in 
Engineering  News-Record,  April  7,  p. 
570.  Subsequent  to  the  revision  advised 
in  this  report  and  as  the  plans  now 
stand,  they  have  the  approval  of  the 
supervisors  and  the  Flood  Control  Dis¬ 
trict’s  board  of  consulting  engineers. 

The  dam  is  to  have  a  total  height 
above  bedrock  of  445  ft.,  will  contain 
about  3,100,000  cu.yd.  of  concrete  and 
the  reservoir  is  to  have  a  total  capacity 
of  180,000  acre-ft.  The  estimated  cost 
is  $25,800,000. 

Utilities  Commission  Planned 
for  San  Francisco 

Discussion  of  the  bond  election  to  be 
held  in  San  Francisco  June  14  to  pass 
upon  the  purchase  of  the  Spring  Valley 
Water  Co.  properties  has  developed  a 
demand  for  a  public  utilities  commis¬ 
sion.  Accordingly  an  amendment  to 
the  city  charter  has  been  accepted  by 
the  supervisors  and  ordered  placed  on 
the  ballot  of  the  general  election  to  be 
held  Nov.  6,  1928.  Pending  action  o« 
this  amendment  the  supervisors  are 
considering  a  plan  for  temporary  op¬ 
eration  of  the  Spring  Valley  Water 
properties  if  the  bond  issue  for  their 
purchase  is  approved  at  the  election 
next  moYith. 

The  commission  proposed  by  charter 
amendment  would  have  three  members 
to  hold  office  six  years  (one  to  go  out 
of  office  every  two  years)  and  to  be  ap¬ 
pointed  by  the  mayor  and  confirmed  by 
the  board  of  supervisors.  Each  com¬ 
missioner  would  be  paid  $20  for  each 
meeting  attended,  but  the  maximum  re¬ 
ceived  would  be  $2,000  per  annum. 

Tie  commission  would  have  absolute 
control  of  “the  construction,  manage¬ 
ment,  supervision,  maintenance,  opera¬ 
tion,  extension  and  control  of  all  public 
utilities  used,  owned,  leased,  acquired 
and  constructed  by  the  city  and  county 
of  San  Francisco’’;  it  would  have  au¬ 
thority  to  sell  bonds  voted  for  these 
purposes  and  would  fix  rates  and  fares; 
and  would  be  required  to  appoint  a 
utility  manager  who,  with  the  sub¬ 
managers  of  the  several  bureaus, 
would  report  directly  to  the  commis¬ 
sion  and  would  be  removable  at  its 
pleasure.  Water  and  transportation 
would  be  the  bureaus  to  be  established 
first  and  a  power  bureau  would  be  or¬ 
ganized  if  and  when  the  city  actually 
enters  the  power  business.  So  long  as 
the  various  utilities  were  self-support¬ 
ing  the  commission  would  have  absolute 
control  and  would  refer  to  the  board  of 
supervisors  only  if  and  when  money 
from  the  general  tax  fund  was  needed. 


Wis.,  as  consulting  engineer  in  niatt€‘rs 
concerning  the  design  and  operation  of 


Personal  Notes 


Obituary 


been  appointed  chief  engineer  of  the 
commission.  The  office  of  chief  engi¬ 
neer  had  been  vacant  since  the  resigna¬ 
tion  of  T.  Chalkley  Hatton  last  Decent- 
ber  and  the  affairs  of  the  commission 
were  under  the  direction  of  an  operat¬ 
ing  committee  consisting  of  members  of 
the  engineering  staff.  Mr.  Cramer  is  a 
native  of  Austria,  but  of  American 
parentage.  He  is  a  graduate  of 
Austrian  engineering  schools.  For  the 
past  six  years  he  has  been  in  consult¬ 
ing  practice  in  Milwaukee.  From  1912 
to  1917  he  was  chief  engineer  of  the 
Winslow  High  Pressure  Boiler  Co.,  Chi¬ 
cago,  and  from  1917  to  1921  chief  engi¬ 
neer  of  the  Kingsford  Foundry  and 
Machine  Works,  Oswego,  N.  Y. 

Col.  Wiluam  J.  Barden,  Corps  of 
Engineers,  who  has  been  division  engi¬ 
neer  of  the  North  Pacific  Division  and 
district  engineer  at  Seattle,  Wash.,  will 
be  transferred  in  June  to  New  York 
City,  to  be  division  engineer  of  the 
Northeast  Division  and  district  engi¬ 
neer  of  the  Third  New  York  District. 

Harold  F,  Gray,  Berkeley,  Calif., 
announces  that  he  is  available  for  con¬ 
sultation  and  supervision  of  work  as 
sanitary  and  hydraulic  engineer. 
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mation  and  operation  of  metropolitan 


Robert  Crambx,  consulting  engineer,  mation  and  operation  of  m« 
Milwaukee,  Wis.,  and  a  member  of  the  s^ewerage  and  water  districts. 


T.  G.  McCrory  has  been  appointed 
district  engineer  of  the  Washington 
Highway  Department  for  a  district  in¬ 
cluding  Whatcom,  Skagit,  Snohomish 
and  King  Counties,  Washington,  with 
headquarters  in  Seattle.  For  the  past 
ten  years  he  has  been  with  the  King 
County  engineer’s  office  in  charge  of 
bridges  and  maintenance  of  gravel  and 
paved  roads.  He  succeeds  Richard 
Wilson  of  Seattle. 

B.  F,  CoLMBSt,  Atlanta,  Ga.,  who  was 
released  from  the  Georgia  Railway  and 
Power  Co.  over  a  year  ago  to  take 
charg^  of  the  field  supervision  of  the 
erection  of  a  hydro-electric  plant  for 
the  Bibb  Mfg.  Co.  at  Porterdale,  Ga., 
has  completed  that  work  and  has  re¬ 
turned  to  his  former  position  with  the 
Georgia  Power  Co.  as  superintendent 
of  building  construction. 

Ralph  H.  Stearns  has  left  the  Gen¬ 
eral  Engineering  and  Management 
Corp.  and  has  entered  the  offices  of 
Mead  and  Scheidenhelm,  consulting 
hydraulic  engineers.  New  York  City. 

Daniei,  R.  McFarland  has  been 
named  as  resident  engineer  on  the  San 
Gabriel  dam  which  is  to  be  built  as 
part  of  the  Los  Angeles  County  flood 
control  work.  Mr.  McFarland  was 
resident  engineer  on  the  Exchequer 
dam. 

Con  Williams,  of  Rhinelander,  has 
been  appointed  county  engineer  for 
Oneida  County,  Wisconsin,  to  succeed 
Charles  Gross,  who  has  resigrned. 

T.  Chalkley  Hatton,  whose  resig¬ 
nation  as  chief  engineer  of  the  Milwau¬ 
kee  Sewerage  Commission  and  of  the 
Metropolitan  Sewerage  Commission  of 
the  County  of  Milwaukee,  was  recorded 
in  these  columns  Jan.  20,  p.  131,  an¬ 
nounces  that  he  has  e^blished  an 


The  Fourth  Annual  Convention  of  the 
Canadian  Good  Roads  Association  will 
be  held  at  Niagara  Falls,  Ontario, 
Sept.  27-29,  1927.  A  committee  is 
already  at  work  preparing  the  program 
of  addresses  and  discussions  which  will 
occupy  the  time  of  the  six  business 
sessions.  George  A.  McNamee,  Mon¬ 
treal,  Quebec,  is  secretary-treasurer. 

The  New  York  Section,  American 
Society  of  Civil  Engineers,  at  its  an¬ 
nual  meeting  May  18  elected  for  the 
year  1927:  John  P.  Hogan,  president; 
George  W.  Kittredge,  vice-president; 
and  Daniel  W.  Mead,  treasurer.  T.  R. 
Kendall  and  W.  F.  Reeves  were  elected 
directors.  Harry  D.  Winsor  is  secre¬ 
tary  of  the  section.  The  subject  dis¬ 
cussed  at  the  meeting  was  “Progress 
in  Aerial  Surveying.”  Gerard  H.  Mat- 
thes  was  the  principal  speaker. 

The  Conference  of  State  Sanitary 
Engineers,  which  will  hold  its  annual 
meeting  in  Chicago  June  4  to  6,  an¬ 
nounces  its  provisional  program,  to  in¬ 
clude  final  reports  of  committees  on 
Sanitary  Conservation  of  Streams,  on 
Review,  and  on  Swimming  Pools  and 
Bathing  Beaches;  and  progpress  reports 
of  committees  on  l^mps.  Sewage 
Treatment,  Camp  and  Outdoor  Sanita¬ 
tion,  Ventilation,  Sanitation  of  Real 
Estate  Developments,  and  on  Shellfish. 
Papers  and  discussions  will  be  given 
on  “Sodium  Aluminate  in  Water  F^rifi- 
cation,”  by  S.  T.  Powell  and  C.  A. 
Oiristman;  “Standardization  of  Chlo¬ 
rine  Tank  Valve  Connection,”  by  A.  E. 
Gorman;  “Should  All  Well  Water  Be 
Chlorinated?”  by  H.  F.  Ferguson;  a 
paper  on  oil  in  pumping  equipment  of 
the  deep-well  type;  “Retardation  of 
Chlorine  Reaction  in  Water,”  by 
Earnest  Boyce;  and  “Gartiage  Dis¬ 
posal,”  by  H.  B.  Hommon. 


Frank  H.  Crandall,  a  civil  enginet'r 
of  Burlington,  Vt.,  died  in  that  city 
May  7  after  a  short  illness.  He  gradu¬ 
ated  from  the  University  of  Vermont 
in  1896  and  soon  after  became  assistant 
superintendent  of  the  water-works  of 
that  city.  From  1888  to  1905  he  was 
superintendent  of  those  works.  In  1901 
he  was  elected  president  of  the  New 
England  Water -Works  Association. 
Since  1905  he  has  bean  a  member  of  the 
firm  of  McIntosh  &  Crandall,  engaged 
in  various  lines  of  municipal  and  other 
civil  engineering  work. 

Needham  E.  Waddell,  of  the  staff 
of  The  Foundation  Co.,  New  York  City, 
died  April  29,  at  the  age  of  42  years. 
He  was  the  son  of  Dr.  J.  A.  L.  Waddell, 
was  born  in  Tokio,  Japan,  in  1884,  and 
was  graduated  in  1908  from  Rensselaer 
Polytechnic  In.stitute.  Later,  with  the 
McClintic-Marshall  Co.,  he  helped  build 
a  Missouri  River  bridge  at  Kansas 
City.  Then  he  served  with  the  Grand 
Trunk  Ry.,  in  Canada.  With  Waddell 
and  Harrington  and  later  with  Dr. 
Waddell,  he  handled  general  bridge 
work  including  construction,  as  con¬ 
tractor’s  engineer,  of  a  highway  bridge 
at  Lexington,  Mo.  He  entered  the  em¬ 
ploy  of  The  Foundation  Co.  in  1926 
and  at  the  time  of  his  death  was  assist¬ 
ant  to  the  general  manager  of  the 
metropolitan  district  of  that  company. 

Einar  a.  Johnsen,  chief  mechanical 
engineer  of  the  American  Gas  and 
Electric  Co.,  died  at  a  New  York  hos¬ 
pital  May  13,  from  pneumonia,  agred 
49  years.  Mr.  Johnsen  was  bom  in 
Norway  and  graduate<l  from  Christi¬ 
ania  Engineering  College  in  1902, 
Following  three  years  in  Norwegian 
copper  mines,  he  became  associated  with 
Alfred  Noble,  consulting  engineer  for 
the  Pennsylvania  tunnels  under  the 
Hudson  and  East  Rivers  in  New  York. 
He  then  took  part  in  constructing  the 
foundations  for  the  Hudson  Terminal 
building.  After  the  completion  of  the 
Hudson  tubes,  Mr.  Johnsen  went  to 
Detroit  as  engineer  for  the  contractors 
for  the  Michigan  Central  tunnels  under 
the  Detroit  River,  and  then  went  to 
Haiti  to  superintend  the  construction 
of  government  wharves.  In  1915  he 
joined  the  American  Gas  and  Electric 
Co.  and  has  represented  this  company 
in  the  design  and  construction  of  the 
Beech  Bottom  Power  Station  at  Wind¬ 
sor,  W.  Va.  Following  the  construction 
of  the  Windsor  plant  came  those  at 
Philo,  Ohio,  in  1920;  Twin  Branch,  Ind., 
in  1922;  and  Stanton,  Pa.,  in  1925. 
His  last  work  was  as  representative  of 
1  the  American  Gas  and  Electric  Co.  in 
designing  the  enlargement  of  the  Philo 
‘  station,  which  will  include  one  of  the 
•  largest  electric  generators  in  the  world, 

■  with  a  capacity  of  165,000  kw.  His 
'  home  was  at  Mountain  Lakes,  N.  J. 

>  T.  Horace  Bowyer  Browne,  64  years 
I  old  and  for  almost  50  years  a  member 
?  of  the  chief  engineer’s  department  of 
r  the  Baltimore  &  Ohio  Railroad,  Balti- 
r  more,  died  at  his  home  in  Baltimore  on 
May  16.  He  had  been  ill  for  a  number 
of  weeks. 


Engineering  Societies 


Calendar 


Annual  Meetings 

SOCIETY  OF  INOrSTRIAL.  ENGI¬ 
NEERS,  Chioago,  III.  ;  Annual 
•Meeting,  Chicagu,  111.,  .May  24-27, 
1927. 

CONFERENCE  OF  STATE  SANI¬ 
TARY  ENGINEERS,  Washington. 
D.  C.  ;  Annual  .Meeting,  Chicago, 
111.,  June  4-6,  1927. 

AMERICAN  ASSOCIATION  OF  EN¬ 
GINEERS,  Chicago,  111.  :  Annual 
Convention,  Tul.sa,  Okla.,  June 
6-8,  1927. 

AMERICAN  INSTITUTE  OF  QI^AN- 
TITY  SURVEYORS,  Chicago,  III.; 
Annual  Meeting,  Washington,  D.  C., 
June  6-8,  1927. 

AMERICAN  WATER  WORKS  ASSO¬ 
CIATION,  New  York  City  ;  Annual 
Meeting,  Chicago,  Ill.,  June  6  to 
11,  1927. 

AMERICAN  SOCIFTTY  FOR  TESTING 
MATERIAI,S.  rhiladelphia.  I’m.  ; 
Annual  Meeting,  E'rench  Lick,  Ind., 
June  20-24,  1927. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENQINEERINO  EDUCATION, 
New  York  City;  Annual  .Meeting, 
Orono,  Maine,  June  27-30,  1927. 
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is  obtained.  The  top  of  the  case  first 
is  removed  and  used  as  a  comparator 
block,  the  six  holes  (three  in  each  row) 
back  of  the  slots  holding;  the  color 
standards  and  sample  tubes.  Three  of 
the  graduated  te.st  tubes  are  filled  with 
the  liquid  to  be  tested  and  placed  in 
the  three  holes  directly  back  of  the 
slots.  To  the  middle  hole  is  added  0..5cc. 
of  orthotolidine  reagent.  A  tube  of 
distilled  water  is  placed  in  the  midille 
of  the  remaining  three  holes  and  two  of 
the  chlorine  color  standards  in  the  holes 
on  each  side.  Looking  through  the 
three  pairs  of  tubes  while  holding  them 
toward  the  light,  and  changing  the 
color  standards  if  necessary  until  the 
central  pair  of  tubes  exactly  matches 
one  of  the  other  pairs,  or  else  lies  be¬ 
tween  the  colors  of  the  other  pairs, 
constitutes  the  operation  of  the  test. 
The  amount  of  free  chlorine  can,  of 
course,  then  be  read  from  the  stand¬ 
ards. 

This  piece  of  apparatus  is  an  adapta¬ 
tion  of  the  company’s  block  comparator 
for  making  hydrogen  ion  determination. 
Indeed  the  company  has  developed  a 
.swimming  pool  set  to  test  for  both 
chlorine  and  pH,  the  former  by  means 
of  the  orthotolidine  reagent  and  the 
latter  by  means  of  Phenol  red  color 
standards.  The  chlorine  comparator 
was  developed  by  the  company  with  the 
co-operation  of  L.  H.  Enslow,  research 
engineer  of  the  Chlorine  Institute. 


Water-Works  Equipment  and  Materials 

A  Section  Derated  to  What  the  Manufacturer  i$  Doing  for  the 
WateT’Work*  Engineer  and  Operator 


New  Line  of  Diesel  Engines  for  is  made  in  sizes  from  3  to  42  in.  in 

W»ter.Wnrk«  Iimtnllntinn  diameter  and  in  lengths  up  to  40  ft., 

water- works  instaiiaiion  required,  the  standard  length  being 

A  new  line  of  Diesel  engines  is  now  20  ft. 
being  marketed  by  the  Chicago  Pneu-  For  piping  requiring  a  non-metallic 
matic  Tool  Co.,  New  York  City,  in  sizes  coating,  one  of  mineral  rubber  is  used, 
ranging  from  80  to  240  hp.  at  327  r.p.m.  Pipe  up  to  40-ft.  lengths  is  dipped  in 
These  engines  are  of  the  Benz  design,  a  hot  bath  of  mineral  rubber  and  then 
manufacturing  rights  for  which  were  allowed  to  drain  vertically  insuring  an 
recently  acquired  by  the  Chicago  Pneu-  even  coating, 
matic  Tool  Co.  from  the  German  own¬ 
ers.  The  engines  are  of  four-cycle, 
high  compression,  solid  injection  type, 
the  two-cylinder,  80-hp.  engine  weigh¬ 
ing  170  lb.  per  horsepower  while  the 
six-cylinder,  240-hp.  engine  weighs  100 
lb.  per  horsepower.  The  engines  are 
intended  for  small  general  power  pur¬ 
poses  and  isolated  or  small  power  plant 
drives,  and  as  standby  units  in  larger 
power  stations.  It  is  claimed  that  the 
engines  are  foolproof  to  a  very  high  de¬ 
gree. 

Main  bearings,  crank  pin  bearings 
and  piston  pin  bearings  are  lubricated 
by  means  of  a  pressure  feed  system, 
and  the  pistons  by  splash  from  the 
crank  throws.  All  cams  run  in  oil.  Oil 


Comparator  Set  for  Determining 
Residual  Chlorine 

The  chlorine  comparator  is  a  recent 
development  of  the  LaMotte  Chemical 
Products  Co.,  Baltimore,  Md.,  to  be 
used  for  the  determination  of  residual 


High  Efficiency  Developed  by 
New  Centrifugal  Pump 

A  new  line  of  general  service  pumps 
recently  developed  by  the  Worthington 
Pump  &  Machinery  Corp.,  New  York 
City,  is  claimed  to  develop  efficiencies 

aver- 


from  8  to  10  points  higher  than 
chlorine  in  water.  The  important  fea-  age  centrifugal  pumps  on  similar  serv< 
ture  of  this  piece  of  apparatus  is  that 
it  eliminates  the  effects  on  the  reading 
of  color  and  turbidity  of  the  sample. 

The  set  consists  of  five  chlorine 
color  standanls  with  values  of  .1,  .2, 

.4,  .6  and  1.0  p.p.m.  of  chlorine  in  sealed 
glass  ampoules,  test  tubes  for  holding 
the  samples  and  other  necessary  appa¬ 
ratus  in  a  wooden  case  approximately 
8  in.  long,  2J  in.  wide  and  5i  in.  high 
as  illustrated. 

The  operation  of  the  comparator  is 
based  upon  the  fact  that  when  water 
containing  free  chlorine  is  treated  with 
orthotolidine  reagent,  a  definite  color 


is  circulated  by  a  gear  type  pump. 
The  engine  is  started  by  means  of  com¬ 
pressed  air  from  an  air  tank  which 
charges  from  the  engine  itself  during 
operation. 


ice.  The  pumps  are  available  in  capac¬ 
ities  from  50  to  2,000  g.p.m.  for  heads 
up  to  150  ft.  and  for  standard  motor 


Copper  Bearing  Steel  Pipe  With 
Galvanized  or  Rubber  Coating 

A  new  pipe  made  of  copper  alloy 
steel  has  been  perfected  by  the  Ameri¬ 
can  Spiral  Pipe  Works,  Chicago,  which 
is  claimed  to  combine  .strength  of  steel 
with  a  greater  resistance  to  corrosion 
than  has  heretofore  been  accomplished. 
The  adoption  of  copper  bearing  steel 
was  based  on  numerous  tests  which  had 
proved  the  advantage  of  an  alloy  of 
copper  and  steel  in  resisting  rust  and 
corrosive  actions. 

After  completion  of  the  manufactur¬ 
ing  process  the  full  pipe  length  with 
flanges  is  completely  immersed  in  a 
bath  of  molten  zinc.  This  is  allowed  to 
drain  off  slowly,  leaving  a  smooth  uni¬ 
form  coating  over  the  surfaces.  Pipe 


CMorinators  for  22  Chilean  Cities 
Forty-four  chlorinators  were  recently  which  is  a  governmental  department 
shipped  by  Wallace  &  Tiernan  Co.,  Inc.,  having  charge  of  the  water  supplies  of 
Newark,  N.  J.,  to  the  Inspeccion  del  the  country.  These  chlorinators  will  be 
Agua  Potable  y  Desagues  of  Chile,  used  in  22  different  cities. 
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speeds  up  to  3,600  r.p.m.  The  new  line  obtains  protection  from  flooding  by  a 
embraces  single-suction  and  double-  vacuum  relief  consisting  of  an  oil- 
snetion  types.  It  is  stated  that  models  sealed  check  valve  on  the  chlorine  line, 
for  higher  heads  and  greater  capacities  The  same  standard  control  unit  is  used 
will  soon  be  available.  One  point  of  as  in  the  old  injector  type, 
interest  in  connection  with  the  pumps  The  operation  of  the  machine  is  as 
is  that  their  design  is  based  upon  users’  follows:  The  chlorine  measured  by  the 
requirements  as  determined  by  some  control  unit  is  conveyed  by  its  own 

pressure  through  a 
silver  tube  to  the 
hard  rubber  mixing 
.  chamber,  through 

■HI  which  a  constant 

small  auxiliary 

water  - 

The 

bled  into  this  water 
supply  through  a 
silver  diffu.ser.  The 

10,000  inquiries  which  were  sent  out.  top  of  the  hard  rubber  chamber  is 
The  pump  casing  is  horizontally  split  equipped  with  a  manually  operated  sil- 
and  so  designed  as  to  produce  a  smooth  ver  lined  shut-off  valve  and  an  oil 
flow  with  no  abrupt  changes  in  velocity  vacuum  relief.  In  case  the  shut-off 
from  the  suction  inlet  to  the  discharge  valve  is  not  closed  through  over¬ 
outlet.  The  suction  passage  is  of  volute  sight  or  because  the  chlorine  supply  is 

form.  In  the  single-suction  pumps  the  _ _ 

back  of  the  impeller  acts  as  a  hydraulic  ~  ^  ~ 

balance  while  the  double-suction  types  A|  I 

are  of  course  hydraulically  balanced. 

All  the  pumps  are  equipped  with  deep- 
groove  ball  bearings,  the  outboard 
bearing  being  mounted  to  take  any  un- 
balanced  thrust  in  either  direction.  , 

Each  bearing  operates  in  a  one-piece  '  1  ■ 

hardened  steel  housing  held  in  place  by  /  ^  I 

a  yoke.  By  removing  the  housing  /  I 

yokes,  the  complete  shaft  with  bear-  /  '  I 

ings  and  bearing  housings  can  be  re-  /  I 

moved  and  replaced  without  disturbing  ^  ( -y  W 

pump  alignment.  One  of  the  accom-  ^ 

panying  illustrations  shows  a  pump  of  §\j  i 

double-suction  type  while  the  other  t 

shows  the  complete  rotor  removed. 


conform  to  the  bead  on  the  copper  pipe 
and  a  corresponding  grooved  seat  is 
also  machined  on  the  bottom  of  the 
coupling  nuts.  It  is  claimed  that  this 
arrangement  results  in  a  durable  and 
perfectly  watertight  joint  and  at  the 


same  time  restricts  in  no  way  the  area 
of  the  water  passage  cross-section.  A 
beading  tool  is  furnished  with  which  it 
is  claimed  the  joint  can  be  made  in  a 
minimum  of  time.  The  beading  tool 
will  make  joints  in  all  sizes  of  copper 
service  pipes  from  J  to  2i  in.  inclusive. 


Automatic  Cone  Valves  Designed 
for  Efficient  Check- Valve  Service 

A  special  valve  has  recently  been  de¬ 
signed  and  tested  in  the  68th  St.  pump¬ 
ing  station  in  Chicago,  for  which  a 
number  of  advantages  are  claimed. 
The  factors  which  the  design  hoped  to 
eliminate  were  loss  of  head  from  exces¬ 
sive  friction  caused  by  restrictions  in 
the  pipe  lines  by  “flappers”  and  the 
leakage  practically  always  found  in 
using  ordinary  check  valves.  The  valve 
is  similar  to  a  corporation  cock.  It 
provides  a  clear  pipeway  and,  there¬ 
fore,  the  least  amount  of  friction.  In 
order  to  make  the  plugs  rotate  freely 
an  axial  movement  is  introduced  to 
lift  the  plug  from  contact  with  the 
casing  before  it  is  rotated. 

The  automatic  operation  of  the  valve 
is  dependent  on  the  ri.se  and  fall  of  pres¬ 
sure  on  the  pump  side  of  the  valve,  the 
pressure  operating  a  hydraulic  cylinder 
connected  to  the  cone  plug.  It  is  also 
possible  to  operate  the  valve  manually. 
The  valve  can  be  completely  clos^ 
while  the  pump  is  running  and  throttled 
to  any  position  desired,  to  regulate  the 
amount  of  flow  without  interfering 
with  the  automatic  closing  of  the  valve. 
In  a  recent  test  a  36-in.  valve  connected 
to  a  30-m.g.d.  electric  centrifugal  pump 


oDsiructions  me  raaius  oi  oena  m  a  ^^^austed,  the  vacuum  relief  will  auto¬ 
gooseneck  should  be  about  4  in.  for  that  might 

3-in.  standard  pipe  and  should  be  ^ro-  ^  ^ 

portionately  increased  for  larger  sizes  safeguard,  the  usual  meter  pres- 

of  pipe  It  IS  claimed  that  the  AexibiMy  constructed  that  it  will 

of  such  gooseneck  connections  excels  pressure  for  two  or  three 

that  of  a  swing-^int  connection  The  hould  the  chlorine  supply  become 

pipe  either  may  ^  bent  by  the  user  or  the  machine  be  shut  down 

If  ordered  in  sufficient  Quantities  will  ^  ^.h^ 

be  furnished  to  specifications  by  the  ^^^iber  jir  is  also  equipped  with 

company.  _  ^  drain,  thus  giving  in  all  four  inde¬ 

pendent  protections  against  flooding  of 
New  Chlorinator  Has  Fewer  Parts  the  apparatus. 

A  new  type  of  solution  feed  chlori-  ^ 

nator  has  just  been  intrduced  by  the  Threadless  Connection  lor 
Paradon  Manufacturing  Co.,  Arlington,  Copper  Service  Pipe 

N.  J.,  known  as  its  DBS  series  and  in 

which  it  is  claimed  there  are  fifty  less  A  new  type  of  threadless  connection 
parts  than  in  the  older  type.  This,  it  for  copper  service  pipe  has  been  de¬ 
ls  said,  has  been  made  possible  by  veloped  by  the  Glauber  Brass  Mfg.  Co., 
eliminating  the  usual  injector  and  sub-  Cleveland,  Ohio,  which  as  shown  in  the 
stituting  for  it  a  hard  rubber  solution  illustration  is  made  by  forming  a  bead 
jar.  Whereas  on  the  old  type  the  injector  on  the  body  of  the  pipe  a  short  dis- 
operated  a  vacuum  relief  to  prevent  the  tance  from  the  end.  Grooved  seats  are 
flooding  of  the  machine,  the  new  series  machined  on  the  end  of  the  spud  to 


operating  again^it  50-Ib.  pressure  closed  take  valve  which  increases  the  suction  The  manuf 
in  6  seconds  from  the  time  the  power  lift  and  discharge  capacity.  A  large  process  emploj 
was  cut  off  from  the  pump.  hand  hole  port  insures  perfect  drainage  is  exclusive  ar 

These  tests  are  said  to  have  proved  of  the  pump  and  permits  easy  removal  of  the  base 
the  claims  that  the  valve  prevents  re-  of  large  stones  or  trash  which  may  be  lead.  It  is  b 
versal  of  the  pump,  eliminates  rams,  drawn  into  the  pump  bowl.  The  unit  roofing  and  sii 
surges  and  water  hammer.  The  valve  is  is  known  as  the  DL-4.  The  one-cylinder  12  to  28  gage, 
manufactured  by  the  Automatic  Cone  engine  delivers  power  to  the  pump  walk-  — 

Valve  Co.,  32  West  Randolph  St.,  Chi-  ing  beam  through  a  special  dirt-proof.  New  Cs 

cago.  III.,  and  was  designed  by  David  self-oiling  plunger  type  of  speed-reduc- 

D.  Goldberg.  ing  transmission.  Roller  bearings  are  Watei 

-  used  throughout.  A  new  six 

Multi-Stage  Pumps  of  -  ‘ 

^  no-'  Ga.soline  Mot 

XNew  uesign  Hand  Tachometers  for  Checking  for  waterw'orl 

There  has  been  developed  during  the  Engine  and  Motor  Sneeds  known  as 

past  year  by  the  Allis-Chalmers  Mfg.  i^ngine  ano  MOlor  Apeeos  - -  .  ^ 

Co.,  Milwaukee,  Wis.,  a  new  line  of  The  hand  tachometer  manufactured  , 

multi-stage  pumps  which  are  made  by  O.  Zernickow  Co.,  15  Park  Row,  I  '  '*'* 

up  of  several  double-suction  impellers  New  York  City,  indicates  accurately:  jAtSIII 


and  built  for  speeds  up  to  1,500  r.p.m. 
The  bore  is  6i  in.  and  the  stroke  7  in.; 
normal  horsepower  is  125  to  175. 


The  engine  is  of  a  valve-in-head 
type  with  removable  cylinder  heads; 
it  has  seven  camshaft  bearings  and 
seven  crankshaft  bearings.  Full  pres¬ 
sure  lubrication  is  used  throughout. 
One  of  the  accompanying  illustra¬ 
tions  shows  a  unit  direct  connected 
to  a  centrifugal  pump  in  a  water 
station. 


Diaphragm  Pump  Units  Operated 
Through  Transmission  Gears 

A  gasoline-engine-driven  diaphragm 
pumping  unit,  rated  at  4  hp.,  deliver¬ 
ing  185  g.p.m.  at  15-ft.  lifts,  is  the 
recent  product  of  the  Domestic  Engine 
&  Pump  Co.,  Shippensburg,  Pa.,  for 
which  are  claimed  a  number  of  advan¬ 
tages.  It  has  an  easily  opened  in¬ 


parts.  The  housing  of  the  tachometer 
is  made  of  aluminum  alloy.  Each 
tachometer  has  several  ranges,  each 
available  by  moving  a  gear  shift  with 
the  thumb.  It  would  often  prove 
profitable  if  engineers  and  contractors 
checked  the  output  of  their  machines 
more  frequently  and  tachometers  offer 
one  of  the  best  and  simplest  methods. 


Manufacturers  and 
Trade  Associations 


Calendar 


Annual  Meetings 


Roofing  and  Siding  of  Steel 
Encased  in  Lead 

Two  surfaces  of  pure  lead  sealing  a 
core  of  copper  steel  is  the  description  of 
“Lead-Sealed”  a  new  sheet  metal  roof¬ 
ing  and  siding,  according  to  its  manu¬ 
facturers,  The  Superior  Sheet  Steel  Co., 
Canton,  Ohio.  Its  use,  will  at  first  be 
confined  largely  to  industrial  struc¬ 
tures  where  the  advantages  of  light 
weight,  moderate  cost  and  fire  protec¬ 
tion  coupled  with  resistance  to  smoke, 
acid  fumes,  salt  air  and  moisture 
provided  by  the  lead  surfaces  are 
important. 


WATERWORKS  MANUFACTURERS 
ASSOCIATION,  New  York:  An¬ 
nual  meeting,  Chicago,  June  6-10. 

NATIONAL.  HARDWOOD  DUMBER 
ASSOCIATION,  Chicago;  Annual 
Convention,  Chicago,  Sept.  15-16. 

AMERICAN  PAINT  &  VARNISH 
MANUFACTURERS  ASSOCIA¬ 
TION,  Philadelphia  ;  Annual  Con¬ 
vention,  Atlantic  City,  Oct.  24-25. 

NATIONAL  ASSOCIATION  OF  MAN¬ 
UFACTURERS  ;  Annual  meeting, 
Chattanooga,  Tenn.,  October  25, 
26  and  27. 

ASPHALT  ASSOCIATION,  New  York ; 
Annual  Convention,  Atlanta,  Nov. 
28-Dec.  2. 


May  26, 1927 


ENGINEERING  NEWS-RECORD 


885 


Fig.  1—  Per  Capita  Annual 
Expenditures  for  | 
"Water- Works  Li/ 

Improvements  in  Wr 
the  United  States  |  ! 
“from  1915  to  1926  1# 

J  •  J  M  I  / 

Engmttnng  News-  f 


Acfuan  | 
-expenditure  ■ 

I 


Adjusted  to  1913 
purchasing  power 


This  Week’s  Contracts— With  Comparisons 

Minimum  costs  observed  are:  $15,000  for  water- works  and  excava¬ 
tion,  drainage,  irrigation,  levee,  river  and  harbor  projects;  $25,000  for 
other  public  works;  $40,000  for  industrial  and  $150,000  for  commer¬ 
cial,  educational,  institutional,  religpous  and  other  buildings. 

Week  ended  Public  Work  Private  Work  Total  Contracts 

May  26,  1927 . $18,931,000  $45,7.33,000  $64,664,000 

May  19,  1927  .  32,923,000  51,247.000  84,170.000 

May  27,  1926 .  18,122.000  40,018,000  58,140,000 

Jan.  1  to  date 

1927  .  435,110,000  728,201,000  1,163,311,000 

1926  .  400,515,000  721,867,000  1,122,382,000 


Index  Numbers 
On  May  1,  1927 

COST  VOLUME 

206.80  257 


The  Index  Nuwbrra  are  pnhliahed  in  detail 
and  with  charts  in  the  first  isstir  of  each 
month.  The  Cost  Index  is  girrn  in  full  from 
ISOS  through  ISSS.  with  a  thorough  explana¬ 
tion  of  ir*  method  of  eoniputation,  and  a 
graphic  comparison  with  mang  other  index 
numbers,  in  the  ^-page  pamphlet  entitleit 
Engineering  News-Record  Construction  Costs. 


Water-Works  Construction  on  New  Plane  of 
Expenditure  Since  1923 

Placing  Per  Capita  Expenditures  on  1913  Purchasing  Basis  Shows 
Increase  Is  Sound  Return  to  Normal  Volume 

WATER-WORKS  construction,  like  justed  to  a- common  base,  by  dividing 
most  other  construction  in  the  the  figrure  for  each  year  by  the  Engi- 
United  States,  has  climbed  up  to  a  neering  Newa~Record  Construction  Co.st 
new  standard  of  cost.  A  glance  at  Index  Number  for  that  year,  they  show 
the  heavy  curve  in  Fig.  1  proves  this,  instead  of  inflation  a  healthy  return  to 
From  1913  to  1920,  water-works  im-  the  normal  rate  of  construction.  The 
provements  per  capita  per  year  ranged  broken  line  in  Fig.  1  shows  the  move- 
from  12.2  cents  to  27.3  cents.  The  ment  of  these  adjusted  figures.  It  is 
average  for  the  period  was  a  trifle  seen  that  the  recovery  in  contract- 
over  20  cents.  All  figures  used  in  this  letting,  beginning  in  1921,  was  at 
article  are  Engineering  News-Record  approximately  the  same  rate  as  the 
Statistics  covering  contracts  of  $15,000  slow-down  from  1915  to  1918.  The 
and  more.  two  sets  of  annual  per  capita  figures 

A  distinct  upturn  occurred  in  1921,  — actual  and  adjusted  to  1913 — are  as 
when  the  per  capita  expenditure  was  follows: 

35.5  cents  compared  with  20.8  cents  Adjusted 

the  year  before.  The  rise  continued  Cems  *^Cents* 

until  1923,  which  seems  to  mark- the  1913  .  21.5  21.5' 

arrival  at  the  new  standard.  The  217  111 

figures  have  been:  1916  !!!!!!!!.’!!!!!!!!!!  24!i  i7.s 

66.6  cents  in  1923  ...................  27.3  15.2 

64.9  cents  in  1924  J919  .  n  9  5 

61.0  cents  in  1925  1920  .  20.s  8.3 

63.6  cents  in  1926  JUJ  33  4  19’! 

Large  as  this  increase  is  in  terms  1923  !!!!'.!!!!!!!!!!.’.’.’!  56.6  26!4 

of  money,  it  does  not  represent  over-  ^924  .  54.9  25.5 

building.  When  these  figures  are  ad-  igjs  !!  I  i  53^6  23.5 


Another  view  of  the  picture  is  given 
by  Fig.  2,  which  shows  the  actual  num¬ 
ber  of  water-works  contracts  of  $15,000 
and  more,  as  reported  in  Construction 
News  in  the  la.st  five  years.  The  an¬ 
nual  number  of  the.se  jobs  is  increa.s- 
ing.  The  total  was  383  in  1922;  in 
1925  it  was  564,  and  690  in  1926.  The 
greate.st  activity  is  in  the  Middle 
Atlantic  states,  in  the  Mid-West  and 
in  the  va.st  region  between  the  Missi.s- 
sippi  River  and  the  Rocky  Mountains. 

Regional  activity  is  still  further 
analyzed  in  Fig.  3.  Here  is  shown  for 
each  year  since  1922  the  value  in  mil¬ 
lions  of  dollars  of  the  water-worka 
contracts  let  in  each  section  of  the 
country.  Reading  from  left  to  right 
for  each  year  gives  the  relative  value 
of  water-works  construction  in  each 
section.  Reading  vertically  gives  the 
variation  from  year  to  year  in  each 
section.  While  there  are  occasional 
large  variations  .such  as  the  increa.se 
in  the  Middle  Atlantic  states  in  1923, 
these  can  usually  be  explained  by  the 
awards  of  a  few  large  improvements 
rather  than  by  a  general  speeding  up. 


Business  Side  of  Construction 

Facts  and  Events  That  Affect  Cost  and  Volume 


o' 
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May  Prices  of  Eight  of  The  Principal  Materials 
For  Last  Fifteen  Years 

Quotations  Shown  at  Important  Centers,  1913  to  1927 — Steady 
at  Present — Protracted  Decline  Probable 


PRICES  of  the  basic  construction 
materials,  particularly  those  shown 
in  the  accompanying  illustrations,  dis¬ 
play  certain  tendencies  in  common,  when 
figures  for  the  last  fifteen  years  are 
compared. 

Quotations  on  cast-iron  pipe,  cement, 
concrete  aggregates,  reinforcing  mate¬ 
rial,  brick  and  lime  are  taken  as  of 
May  each  year,  from  1913  to  date. 

Not  only  May  prices  but  those  for 
the  other  months,  appear  to  have 
shown  receding  tendencies  during  the 
period  marked  by  the  outset  of  the 
World  War,  followed  by  the  sharp  up¬ 
ward  movement  culminating  in  the 
1920  peak.  After  that,  came  the  post¬ 
war  deflation  which,  in  turn,  was 
checked  by  the  general  construction 
boom  started  in  1922  and  continuing 
throughout  the  five  years  ending  with 
1926. 

The  present  trend  is  downward  but 
gradually  so.  The  decline  in  prices  of 
materials  has  evidently  gained  suf¬ 
ficient  momentum  to  overcome  the  ris¬ 
ing  tendencies  of  labor  rates,  resulting 
in  a  steady  downward  pressure  on  con¬ 
struction  cost  in  general. 


PER  BBL.,  WITHOUT 


Quotations  covered  in  the  graphs  are 
LCi  lais  Jqj.  jarge  shipments,  that  is,  cargo  or 
carload  quantities  or  over. 

The  accompanying  tables  show 
Heady  prices,  as  of  the  first  week  in  each 
month,  on  the  three  principal  mate¬ 
rials  in  this  group,  1913  to  1927. 

CHARGE  FOR  BAGS.  CARLOAD  LOTS,  TO  CONTRACTOR.^ 
f  o  b.  CHICAGO 
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